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EXECUTIVE SUMMARY

This Report, which is required annually according to the Rocky Flats Cleanup Agreement (RFCA, 1996.
Section 5 Attachment), summarizes the groundwater monitoring activities and results at the Rocky Flats

Environmental Technology Site (RFETS) for calendar year (CY) 1996.

Section 1 will serve as a brief introduction to the report, and will summarize the Site environmental

history and the hydrogeologic setting. Section 2 will discuss the groundwater quality data collected in

baseline hydrogeologic data for the recently defined RFCA groundwater monitoring network. Section 4
will discuss the evaluation activities that are in process for exceedances reported in this report. Section 5

\
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CY96 and will contain updated plume maps for radionuclides and nitrate. Section 3 will present some
gives a brief summary of other activities at RFETS in CY96 that involved groundwater. | !
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1.0 INTRODUCTION

This Annual Groundwater Monitoring Report summarizes the groundwater m/onitoring activities and
results at RFETS for CY96, as required in the Rocky Flats Cleanup Agreement (RFCA, 1996), and
outlined in the Integrated Monitoring Plan (IMP) (K-H, 1997). Section 1 will serve as a brief
introduction tov therreport. Section 2 discusses the groundwater quality data collected in CY96 and
contains updated plume maps for radionuclides. Section 3 presents some baseline hydrogeologic data for
the new recently defined RFCA groundwater monitoring network. Section 4 discusses the evaluation
activities that are in process for exceedances reported in this document. Section 5 gives a brief summary

of other activities at RFETS in CY96 that involve groundwater.

1.1 SITE DESCRIPTION

Rocky Flats Environmental Technology Site is located 16 miles northwest of Denver in Jefferson
County, Colorado, and is situated within a 50-mile radius of 2.1 million people. The Site encompasses
approximately 6,550 acres of federally-owned land (Figure 1-1). Ownership, however, does not include
surface and subsurface minerals or water rights. The Site is a U.S. government-owned and contractor-

operated facility. Site construction was initiated in 1951 and operations were begun in 1952.

RFETS was part of the nationwide nuclear weapons research, development, and production complex
governed by its original mission. The plant produced metal components for nuclear weapons from
plutonium, uranium, beryllium, and stainless steel. Other production activities included chemical
recovery and purification of recyciable transuranic radionuclides, metal fabrication and assembly, and
related quality control functions. The plant conducted research and development programs in metallurgy,
machining, nondestructive testing, coatings, remote engineering, chemistry, and physi\cs. Parts

manufactured at the Site were shipped offsite for final assembly.

Major plant structures, including all production buildings, are located within a 400-acre Industrial Area
(IA) of the Site (Figure 1-2), with a 6,150-acre Buffer Zone that surrounds the Industrial Area. Industrial
activity immediately adjoining the Site includes present and/or prior coal and clay mining, petroleum
recovery, natural classified-aggregate quarrying, and fabricated-aggregate mining. Other activities
include cattle ranching and wind energy research. Several irrigation ditches intersect the Site,
transmitting water for downstream agricultural, industrial, and municipal purposes. Three ephemeral

streams drain the Site and flow eastward ( see Figure 1-2).

1-1
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FIGURE 1-1. General Location Map.
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1.2 GEOLOGY AND HYDROGEOLOGY

1.21  Introduction

* The Site is situated approximately two miles east of the Front Range of Colorado (Figure 1-1), on the
western margin of the Colorado Piedmont section of the Great Plains Physiographic Province (Spencer,
1961). The geologic history of the Rocky Mountain region which includes the Site area of Colorado has
been summarized by Haun and Kent (1965). The elevation at the Site is approximately 6,000 feet above
mean sea level (MSL). The Industrial Area of the Site is located on alluvial-covered pediment. The -
upper surface of the alluvium slopes easterly 1 to 2 degrees. Most of the surrounding area in the Buffer
Zone is more prominently dissected with intermittent streams. These small, eastward flowing streams

include Rock Creek, Walnut Creek, Woman Creek, and several surface water diversion ditches.

1.2.2  Stratigraphy

The stratigraphic sequence that underlies the Site extends from the crystalline Precambrian gneiss, schist,
and granitoids at 3,000 feet below MSL to the unconsolidated Quaternary deposits at surface
approximately 6,000 feet above MSL. Based upon aerial photographic interpretation, field geologic
mapping, coal and aggregate mine development, petroleum exploration in the vicinity, and numerous
borehole investigations, a substantial amount of lithologic information has been gained about the Site.

The generalized lithologic section in the Rocky Flats area is shown in Figure 1-3.

Bedrock formations from the uppermost Cretaceous Pierre, Fox Hills, Laramie, and Arapahoe
Formations are present and exposed at the surface and beneath the Site. The Quaternary Rocky Flats
Alluvium, and to a limited extent Verdos Alluvium, unconformably overlie the Cretaceous Arapahoe and
Laramie Formations in the central portion of the Site. The unconsolidated surficial deposits, combined
with the weathered portion of subcropping bedrock formations, form the sequence of rocks which have

the greatest importance regarding groundwater flow and contaminant transport at the Site.

1.2.2.1 Pedimeht-Covering Alluviums

Several Quaternary alluvial formation pediment covers have been identified in the vicinity of the Site by
Scott (1975). The Rocky Flats Alluvium is an unconsolidated deposit derived from quartzites and
granites of the Coal Creek Canyon provenance west of the Site. The deposit diminishes from west to east
with thicknesses ranging from approximately 100 feet to less than one foot. In the central portion of the
Site, the deposit is approximately 15 to 25 feet thick. The Rocky Flats Alluvium is a heterogeneous
deposit dominantly-composed of angular to subrounded, poorly-sorted, coarse, bouldery-gravel with a

clay and sand matrix. Clay, silt, and sand lenses as well as varying amounts of caliche are also present.



RF/RMRS-97-087.UN
FINAL 1996 Annual RFCA Groundwater Monitoring Report

FIGURE 1-3. Generalized Stratigraphic Column for the Rocky Flats Area
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Exposures of Rocky Flats Alluvium in the aggregate quarries north and west of the Site exhibit some
large scale cross-stratification. Depositional processes include fluvial and debris-flow transport (Shroba
and Carrara, 1994) infilling paleotopographic lows but leaving a widespread surface of erosion with

extremely low relief.

1.2.2.2 Other Surficial Deposits

In addition to the pediment-forming alluvial deposits, younger Quaternary units consisting of colluvium,
landslide alluvium, and valley fill alluvium mantle the hillslopes and valley bottoms below the pediment
surface. Colluvial deposits are derived from Arapahoe and Laramie Formations and older alluvial
deposits. This unit consists of sheetwash, soil creep, and landslide materials in a total thickness of 3 to
16 feet (Shroba and Carrara, 1994). These deposits locally flank the Rocky Flats Alluvium and generally

extend to lower parts of the slopes along the principal drainages.

Landslide deposits more commonly flank the Rocky Flats Alluvium. They are often bounded by
headwall scarps and lobate toes at the downslope margins. Seeps issuing from the base of the Rocky
Flats Alluvium contribute to landslide colluvium generation. The landslide units include earth flows,

slumps, and debris flows in a thickness estimated between 10 to 33 feet (Shroba and Carrara, 1994).

Valley-fill alluvial deposits, present in the bottoms of modem stream channels, flood plains, and terraces,
are composed of clay, silt, sand, and gravel. They are commonly less than 10 feet thick but can be tens of

feet thick. Usually these deposits contain more sand than the Rocky Flats Alluvium and are better sorted.

1.2.2,3 Arapahoe Formation

The Arapahoe Formation is composed of claystones and silty claystones with lenticular sandstones in the
basal portion of the Formation. The Arapahoe Formation is generally less than 25 feet thick in the Site
area, occurring as erosional remnants of fine grained sandstone above the Laramie Formation at various
locations on Site (EG&G, 1995b). This basal Arapahoe Formation sandstone, whi;:h is currently defined
as the No. 1 Sandstone on Site, is of concern as a potential contamination pathway, especially where it

subcrops beneath the alluvial/bedrock unconformity.

1.2.2.4 Laramie and Fox Hills Sandstone Formations

The Laramie Formation is approximately 600 to 800 feet thick and is composed of a lower
sandstone/claystone/coal interval and an upber, thick claystone interval. Within the upper claystone
interval, thin, lenticular sandstone lenses (i.e., Sandstones 2 through 5 in the 1991 Geologic

Characterization Report (EG&G, 1991a)) occur. The discontinuous nature of these sandstone lenses
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coupled with the large claystone layer that encloses them, mitigates their potential for transmitting

groundwater contamination in both a horizontal and vertical direction.

The Fox Hills sandstone is primarily a fine-grained sandstone with an approximate thickness of between
75 to 125 feet with thin siltstone and claystone interbeds. The Fox Hills sandstone outcrops and
subcrops along a narrow, north-south trending pattern in the extreme western part of the Site upgradient

from known sources of contamination.

The permeable lower sandstones and coals of the Laramie, combined with the permeable sandstones of
the Fox Hills, constitute a regional aquifer system known as the Laramie-Fox Hills aquifer. This aquifer
system is an impoﬁant water source in the South Platte River Basin (Pearl, 1980), and is the sole water
supply for some residents in the Rocky Flats area. This aquifer lies approximately 500 to 600 feet below
the Industrial Area and is protected from possible contamination by the intervening Laramie F orma‘tion

claystones.

1.2.2.5 Pierre Formation
The Pierre Formation is a 7,500 foot thick, dark gray, silty bentonitic shale that acts as a lower confining
layer for the Laramie-Fox Hills aquifer in the Denver Basin. This thick marine shale unit subcrops only

in the extreme western part of the Site.

1.2.3 Geologic Structure

The Site is located along the western margin of the Denver Basin, an asymmetric basin with a steeply
east-dipping western flank and a gentle eastern flank. The interpretation of the subsurface structure is
generalized in the east-west geological cross section of the Site area presented in Figure 1-4. A
monoclinal fold limb exposed west of the Site is the most significant surficial structural feature in the
Site area. Along the west limb of the fold, an angular unconformity exists between the Upper Cretaceous

bedrock and the base of the Quaternary Rocky Flats Alluvium.

No active faults have been identified at the Site. Several high angle bedrock faults have been inferred to
exist in the industrial area of the Site based on various stratigraphic and borehole correlation criteria.
These faults appear to have only a limited hydrologic significance with regard to vertical groundwater

movement and contaminant transport (RMRS, 1996¢).
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1.2.4 Hydrogeology

This section presents the basic concepts about the hydrogeologic conditions at the Site that affect
groundwater monitoring and protection. Characterization of the hydrogeologic setting is based on the
currently accepted conceptual geologic and hydrogeologic models described in the Sitewide Geoscience
Characterization Study (EG&G, 1995a, 1995b, 1995d). These conceptual geologic and hydrogeologic
models are used to predict the direction and rate of groundwater flow, identify potential pathways for
contaminant migration, and determine the extent of contaminant plumes given varying physical,

chemical, and biological factors.

1.2.4.1 Definition of the Uppermost Aquifer for the Site

The term aquifer as defined by 40 CFR Section 260.10 is a "geologic formation, group of formations, or
a part of a formation that is capable of yielding a significant amount of water to a well or spring." An
uppermost aquifer is also defined as "the geologic formation nearest the natural ground surface that is an
aquifer, as well as lower aquifers that are hydraulically interconnected with this aquifer within the
facility's boundary. Geologic materials with similar hydrologic properties comprise a hYdrostratigraphic
unit (HSU) (Fetter, 1988). For purp(;ses of this report, the uppermost aquifer or upper hydrostratigraphic
unit (UHSU) consists of the unconfined saturated zone, in which unconsolidated and consolidated
groundwaier—bearing strata are in hydraulic communication. The UHSU consists of the following
geologic units: Rocky Flats Alluvium, valley-fill alluvium, colluvium, landslide deposits, weathered
Arapahoe and Laramie Formation bedrock, and all sandstones within the Arapahoe and upper Laramie
Formations in hydraulic communication with the overlying unconsolidated surficial deposits. The UHSU

is considered to be equivalent to the uppermost aquifer at the Site.

Beneath the surficial materials and the consolidated sandstones of the UHSU are the geologic units of the
lower hydrostratigraphic unit (LHSU). The LHSU consists of the consolidated, unweathered bedrock
zone of the Arapahoe and upper Laramie Formations not in hydraulic communication with the overlying
UHSU. The Arapahoe and upper Laramie Formations comprising the geologic units of the LHSU consist
of lesser amounts of sandstone and greater amounts of adjacent claystones. Because of the low
permeability of the claystones, they behave as aquitards restricting hydraulic communication with the
UHSU. The lower Laramie and Fox Hills Sandstone Formations comprise a stratigraphically lower and
third hydrostratigraphic unit beneath the Site. Groundwaters of the three hydrostratigraphic units are
hydraulically separated beneath the IA of the Site. They do converge, however, and are in mutual contact
immediately upgradient near the western margin of the Site due to monoclinal folding and erosional

proximity. Initially, background geochemical characterization of the UHSU and LHSU revealed that
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these units have statistically different groundwater chemistry concluding with the delineation of separate
hydrostratigraphic units (EG&G, 1993b). In addition, possible communication of the hydrostratigraphic
units along other geologic structures is currently being assessed. More detailed differentiation of the
LHSU will be achieved as new hydrogeologic and geochemical data are generated from Site

investigations currently proposed or in progress.

1.2.4.2 Groundwater Occurrence and Distribution

The Site is located in a regional groundwater recharge area (EG&G, 1991a). Groundwater recharge
occurs from the infiltration of incident precipitation and as base flow near the upgradient area of the Site
drainage basin which extends west to Coal Creek. Groundwater recharge occurs from the infiltration of
precipitation and from stream, ditch, and pond seepage. Much of the groundwater which discharges from
the UHSU to streams and seeps evaporates as it is being discharged. Limited investigation of the former
OU2 area during the period of July through October 1993 indicated that the precipitation component of

recharge was lost to evapotranspiration demands (EG&G. 1993d).

In the western part of the Site, where the thickness ot the Rocky Flats Alluvium reaches 100 feet, the
depth to the water table is 50 to 70 feet below the surface. The depth to water generally becomes
shallower from west to east as the alluvial material thins and the confining claystones approach the
ground surface. At the head of stream drainages and valley sides, seeps are common at the base of the
Rocky Flats Alluvium where it is in contact with claystones of the Arapahoe/Laramie Formations, and
where the Arapahoe Formation sandstone crops out. In general, the unconsolidated surficial materials
are thicker in the western, higher elevations at the Site. Accordingly, the saturated thickness of these
materials also thins eastward. The potentiometric surface of groundwater in unconsolidated surficial
deposits has been mapped and is shown on Plates 2 and 3. The periods illustrated represent the times of
year when static water levels are highest. Extensive areas of unsaturated and seasonally unsaturated

alluvium and colluvium are indicated east and northeast of the [A.

Groundwater in the Arapahoe Formation sandstone units. which subcrop beneath the alluvial material, is
not confined when in contact with the surficial materials. In this setting, a hydraulic connection exists
between the bedrock Sandstone and the alluvial material allowing the bedrock groundwater to exist under
unconfined conditions as part of the UHSU. The subcropping Arapahoe Formation No. 1 Sandstone
located in the eastern portion of the IA and in the area between South Walnut Creek and Woman Creek is
part of the UHSU (EG&G, 1991a). The upper discontinuous sandstones of the Laramie Formation also

subcrop beneath alluvium and colluvium, but in limited areas in the valleys and along valley slopes.
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Groundwater in the lenticular sandstone units of the Laramie Formation occurs under confined

conditions over scattered areas of the Site.

Groundwater levels in UHSU wells fluctuate in response to seasonal recharge events. Approximately 15
percent of the groundwater monitoring wells are commonly dry during at least one of the quarterly
sampling events. Of the remaining wells, approximately half cannot yield sufficient water volume
(4.5 gallons) specified for laboratory samples. Sampling crews must return later after wells have

recovered and obtain additional sample volumes.

1.2.4.3 Groundwater Flow

The shallow groundwater flow regime at the Site is illustrated by the configuration of potentiometric
contours in Plates 2 and 3. These maps indicate that groundwater flow is largely controlled by the
topography of the bedrock surface. Groundwater in the ridge tops generally flows toward the east-
northeast. In areas where the ridge tops are dissected by east-northeast trending stream drainages,
groundwater flows to the north or south toward the bottom of the valleys. In the valley bottoms,
groundwater flows to the east, generally following the course of the stream. Shallow groundwater flow is

primarily lateral due to the low permeability of the underlying claystone bedrock.

A potential for vertical groundwater flow, although limited by the low permeability of bedrock
claystones, is indicated by the presence of strong downward vertical hydraulic gradients between the
UHSU and underlying bedrock units. This situation implies a condition of poor hydraulic
communication. For example, vertical gradients on the order of 0.79 to 1.05 ft/ft have been calculated
between colluvial and bedrock sandstones. The vertical groundwater flux through claystones is assumed
to be small, on the order of 107 to 107 cm/sec, based on calculations provided in RMRS (1996¢).
Fracturing, where evident, is most abundant in the weathered bedrock zone, but is observed to decrease
with depth in unweathered bedrock. Preferential vertical groundwater flow and contaminant transport
along fractures or fault zones do not appear to represent a viable pathway for contaminant migration

based on an assessment of available data (RMRS, 1996¢).

1.244 Hydraulic-Conductivity

The UHSU at the Site has a relatively low to moderate hydraulic conductivity that typically yields small
amounts of water to groundwater monitoring wells. The UHSU exhibits a wide-range of hydraulic
conductivities because of the diverse nature of the individual geologic units that comprise this unit.
Summary statistics for UHSU hydraulic conductivities (EG&G, 1995¢c, Table G-2) indicate a range of
5.0 x 107 cm/sec (3.0 x 104 feet per year [ft/yr]) to 3 x 10 cm/sec (9.3 x 10—1 ft/yr). Listed in order of
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decreasing geometric mean hydraulic conductivity, the relative ranking of individual units of the UHSU
is presented as follows: valley-fill alluvium (2.5 x 10~ cm/sec); Arapahoe No. 1 sandstone (7.9 x 10™
cm/sec); Rocky Flats Alluvium (2.1 x 10 cm/sec); colluvium (9.3 x 107 cm/sec); weathered Laramie
Formation sandstones (3.9 x 10 cm/sec); and weathered Laramie Formation claystones (8.8 x 107
cm/sec).

Hydraulic conductivities for LHSU materials are generally the lowest measured at the Site with
geometric mean values for individual lithologic groups ranging from 1.6 x 107 to 5.8 x 107 cm/sec
(EG&G, 1995¢c, Table G-2). The low permeability and 600+ foot thickness of the upper Laramie
Formation claystones act as an effective aquitard that restricts downward vertical groundwater flow and

contaminant transport to the Laramie-Fox Hills aquifer (RMRS, 1996c¢).

In summary, the following major geologic and hydrologic parameters influence groundwater flow at the
Site (EG&G, 1995a; 1995¢):

(1) Topography controls the surface waters of the upslope drainage basin which in part recharges
groundwater and the three principal streams draining the Site. The majority of shallow

groundwater is intercepted by these drainages.

(2) The lithology and permeability of the unconsolidated surficial deposits permit meteoric waters to

recharge the water table. The water table is contained in alluvium and weathered bedrock.

(3) Paleotopography of the bedrock pediment, which is less permeable than the overlying

unconsolidated surficial deposits, serves to focus groundwater movement along bedrock "lows."

(4) Paleoweathering of shallow bedrock materials has enhanced the permeability of the upper 10 to 60

feet relative to unweathered bedrock.

(5) The permeability of bedrock units, composed primarily of claystone with lesser amounts of
siltstone and sandstone, is generally several orders of magnitude less than for unconsolidated
surficial deposits. The 600+ feet of unweathered bedrock between the shallow groundwater tlow
system and deep regional Laramie-Fox Hills aquifer provides an effective barrier to vertical

groundwater and contaminant movement.
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1.3 ENVIRONMENTAL HISTORY

Processing and fabrication of weapons-related components began at the Site in 1952 and continued
through 1981. During operation, environmental protection measures were established that seemed
consistent with prudent environmental management.‘ However, some activities resulted in the
environmental contamination of portions of the Site. Efforts to document the extent of Site
contamination are in progress, in accordance with the Resource Conservation and Recovery Act (RCRA),
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and the
RFCA, a cooperative agreement between U.S. Department of Energy (DOE), U.S. Environmental
Protection Agency (EPA), and Colorado Department of Public Health and Environment (CDPHE). In
addition, a historical release report (HRR) (DOE, 1992&) has been developed that documents knowledge
gained to date about contamination arising from past practices. The HRR is updated annuaily to

document any changes in status for known spills and contaminant sources.

Documented areas of soil contamination have been designated as Individual Hazardous Substance Sites
(IHSSs). Man,y of these IHSSs have been characterized as part of the Remedial Investigation/Feasibility
Study (RI/FS) process which was conducted under the Interagency Agreement (IAG, 1991) between
DOE, CDPHE and EPA. Some of these IHSSs are currently scheduled for excavation and treatment as

Accelerated Actions conducted by the Environmental Restoration Department.

1.3.1  Groundwater Contaminant Plumes

Groundwater investigations at the Site have determined that some I[HSSs have contaminated
groundwater. The most widespread contamination is that of volatile organic compounds (VOCs). Plate
12 shows the distribution of VOC contamination in the UHSU. Plume definition is inexact however,
because of limitations in well coverage, variability of hydrostratigraphic conditions, and local variations
in groundwater transport velocity. Published piume maps for individual constituents can be found in the
1993 Well Evaluation Report (EG&G, 1994b), the annual RCRA Groundwater reports (EG&G, 1992,
1993a, 1994a, 1995¢; RMRS/KH, 1996) and in individual OU RI/RFI reports.

The VOC contaminant plumes in groundwater at RFETS have the most pbtential to impact surface water.
These plumes have been defined on the basis of exceedances above the RFCA Tier II Action Level for
individual constituents. To delineate areas of highly contaminated groundwater, the Tier I groundwater
action levels of 100 x Tier II Action Level were compared against all groundwater data for the most
common VOCs in groundwater. The exceedances were plotted and are shown on Plate 12. The most

probable sources were identified using the results of recent field sampling programs and correlating this
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with our knowledge of Site processes (see RMRS, 1996b). A flow diagram (RMRS, 1996b) illustrates
the method used to locate the contaminant plumes and corresponding sources, and to determine which
areas should be evaluated for potential remedial action. Other contaminants will also be addressed where

there is a potential impact to surface water exceeding action levels.

Six VOC groundwater contaminant plumes have been identified where contaminant concentrations
exceed Tier I Action Levels (see Plate 12). These groundwater contaminant plumes include: (1) IHSS
119.1 Plume, (2) Mound Plume, (3) 903 Pad and Ryan's Pit Plume, (4) Carbon Tetrachloride Plume, (5)
East Trenches Area Plume, and (6) Industrial Area Plume. In addition, there are two plumes with
contaminant concentrations exceed Tier II Action Levels and have the potential to impact surface water.
These plumes are the Present Landfill and the Property Utilization and Disposal (PU&D) Yard (RMRS,
1996b).

In addition to the VOC plumes, there are other constituents that exceed action levels in groundwater.
This report will present updated plume maps for radionuclides (uranium and tritium) and nitrate.
Evaluation of metals anomalies has been curtailed pending re-evaluation of background thresholds

which will be done in FY98.

1.4 REGULATORY CHANGES AFFECTING THE GROUNDWATER
MONITORING PROGRAM

1.41 Rocky Flats Cleanup Agreement

The RFCA was officially adopted on July 19, 1996. The RFCA replaces the IAG as the environmental
cleanup agreement for RFETS. The RFCA outlines the goals, objectives, and strategies that will lead to
the RFETS cleanup and closure mission objectives. The Action Level Framework (ALF) attachment to
the RFCA contains specific requirements for environmental monitoring and reporting, and it sets Action
Levels for contaminant concentrations in groundwater and in other media. The IMP is required under

RFCA to further define the monitoring programs for the Site.

To align the groundwater monitoring program with the new RFETS mission and RFCA requirements, the
monitoring network was evaluated in 1996. A data quality objective (DQO) process was used to
determine the decisions that were necessary for groundwater and the function of each well in the
network in supporting those decisions. DOE, CDPHE and EPA stakeholders were directly involved in
decisions involving the monitoring network. Results of this evaluation are presented in the IMP

discussed below.
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1.4.2 Integrated Monitoring Plan for Groundwater

The IMP outlines the goals for groundwater monitoring (and other environmental media), and describes
the various components of the groundwater monitoring program. To evaluate groundwater monitoring
needs, one must know the RFCA ALF for groundwater, the Site history and areas of contamination, the
physical and hydrogeologic setting of the Site; the effect of contaminated areas on groundwater, and the
nature of the groundwater contaminant plumes. This information is presented in Appendices A, B, C,
and D of the groundwater section of the IMP, respectively. Appendix E of the groundwater section lists

the wells that will be monitored for water quality or for groundwater flow.

In the past, two plans have been required at RFETS to comply with DOE Order 5400.1 (DOE, 1988,
Page III-2), a Groundwater Protection & Management Program Plan and a Groundwater Monitoring Plan.
These two plans have historically been combined into one document, the Groundwater Protection and
Monitoring Program Plan (GPMPP) (EG&G, 1993c), which defines and describes the groundwater
protection and monitoring programs at the Site. In addition, an assessment groundwater monitoring plan
was required under the RCRA for the interim status units on Site. This Plan is called the Groundwater
Assessment Plan (GWAP) (DOE, 1993b). Other monitoring plans have been developed to address
groundwater monitoring requirements as outgrowths of various CERCLA Interim Measure/Interim
Remedial Action (IM/IRA) decision documents. The IMP will serve as the Groundwater Monitoring
Plan for the Site, and it will replace the requirements found in the group of plans named above. It will
also revise the requirements of the routine groundwater monitoring portion of the IA IM/IRA decision

document (DOE, 1994) and the French Drain IM/IRA Plan (DOE, 1992b).

The IMP will be finalized for public review in late 1997. Draft portions of the IMP have been reviewed
by DOE, CDPHE and EPA.

1.4.3 Changes to the Groundwater Monitoring Program

With the implementation of the IMP for groundwater monitoring, a number of changes have been made
to the program. In the beginning of CY96 the monitoring program consisted of a network of 150 wells.
Half were monitored semiannually and half were monitored quarterly. Subsequent re-evaluation of the
monitoring network using DQO decisions developed as part of IMP reduced the monitoring network to

89 wells sampled semiannually.

The groundwater monitoring network, as defined in the draft IMP (K-H, 1997), has seven categories of

monitoring wells. Table 1-1 lists the wells in the current monitoring program. The decision rule
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WELL NO FREQUENCY IMP Well Class PLUMEAREA DRIVERS FORMATION DECISIOMPURPOSE
Drai well g the cr. or of the 881

6488 Semiannuai v} 881 Hillside RFCA AL Hil Plume

5587 Samiannual Y 831 Hillside RFCA AL Dmagewst 9 the e south of the 851 Hillside

5387 Semisnnual PE 881 Hiliside RFCA AL Ptume Extent south of the 881Hiliside Plume

4887 PE 881 Hiliside RFCA AL Plume Extent south of the 831 Hillside Plume

4787 PE 881 Hiliside RFCA AL Plume Extent south of the 881 Hillside Plume

38591 D 881 Hiliside RFCA AL Drainage well in W Cr. Orainage below 881 Hitiside Plume

35691 PM 881 Hillside RFCA AL P g for 881 Footing Drain Sump

11092 PM 881 Hiltside RFCA, IMARA FD AL P for the French Drain

10092 PM 881 Hitiside RECA, IMARA -FD AL P g for the French Drain

10792 PM 881 Hiilside RFCA, IMIRA FD AL f A for the French Drsin

10882 M 881 Hillside RFCA, IMARA £D AL P for the French Drain

10692 ] P~ 881 Hillside RFCA, IMIRA -FD Al f A for the French Drain

0487 PD 881 Hillside RFCA AL Plume Definition well for the 881 Hillside Plume

8598 Semiannual 0 903 Pad RFCA AL Orainage weil monitoring the No. side Woman Cr. below 903Pad/Ryans Pit

Plume Definition well itoring to Woman Cr. in the 503

8388 Semiannusi PD 903 Pad RFCA AL Pad/Ryans Pt Plume

Phame D well to Woman Cr. in the 903
6208 Semisnnual PO 903 Pad RFCA BOAUSHU Pa/Ryans PR Plume

Ptume Ox well 10 Woman Cr. in the 903
3087 Semiannual PD 903 Pad RFCA = o] Pad/Ryans P4 Plume

Plume D well to Woman Cr. in the 603

2987 Semisnnusi PO 903 Pad RFCA AL Pad/Ryans PR Plume

219 Semiannual PE 903 Pad RFCA AL e e wed o the oration of the Ryans PS03
23006 s re 903 Psd RECA AL mmwmmmmawmw

22908 00 Bidg 888 RFCA, IMIRA for IA AL D&D weii mondoring Tad contami near 886 lab
41801 Semiannual B Boundary RFCA. AIP AL a«mww&-mmwma.ownmnmsuum
41591 8 RFCA, AIP Al Boundary Well - in smail drainage near sast access gate

10394 Semiannuat B Boundsry RFCA, AIP AL Boundary Well - In the Womaen Cr. Orainage at the indiana Street Boundary

10204 Semiannuel B Boundsry RFCA AP AL wm-mwmmunmmmmum
08491 Semiannual 8 Y RFCA, AIP BOUHSU y Well - in smail aast of the Site st indiana St

0388 Semiannual B Y RFCA, AIP BOAMSU . Soundary Well - in small drainage north of the esst access gate
P219189 Semannual PO Carbon Tet RFCA, RCRA A Plume Definition well for VOC contamination comming from Camon Tat
P209389 PO Carbon Tet RFCA, RCRA 80 Plume Definition well in the Carbon Tet Plume
P209289 PO Carbon Tet RFCA, RCRA Al Plume O ‘well in the Carbon Tet Plume

73008 s PE East Tranches RFCA AL :‘mwwmmmmummrm

10194 s PE East Tranches RFCA A Plume Extent well monitoring the southem migration of the East Trenches
06091 s e EastTh RFCA ALBD Plume Extent well monitoring the northeast migration of the East Trenches
05091 s PE East Tronches RFCA A Plume Extent weil monitoring the eastwant migration of the East Trenches
04991 Semisnoual PE East Trenches RFCA AL Dome Extent well mondoring the grotion of the East Trenches

Plume Extent well g the or of the East

04501 Semiannual PE East Trenches RFCA AL Trenches Plume
04091 Semiannust PE East Trenches RFCA A Dume Exent wel 3 the gracion of the East T

03091 PE East Tt RFCA Al Plume D well the East T: Plume

10994 PE IAVOMd Landfilt RFCA Al Plume Extent (A VOA Plume\Old Landrill Plume near Woman Cr.

To88 Semi pe IAVOK Landfif RFCA A msgmwmmunmmwummmn
416889 s . PO Ind. Aea RFCA., IMIRA for (A AL gumooﬂmbnof A Plume south of Bldg. 664 along pathway to Woman
P416789 s " ) Ind. Area RECA, IMIRA for 1A AL gmmnmonov {A Plume south of 400 area aiong pathway to Woman
P416689 Semiannual PE ind. Area RFCA, IMIRA for IA AL Plume Exiont to monitor southem migration of (A Plume south of Bidg. 440
P314289 Semiannual PE Ind. Ares RFCA, IMIRA for IA AL Plume Extent to monitor the southem migration of (A Plume near Bidg. 850
Pa13589 Semisnnual PE Ind.Ares  RFCA. IMIRA for 1A A PlumeExdon to monitor the eastward migration of (A Plume near Bidg.
P114359 Semiannusi PE Ind. Area RFCA AL e Extont well o monfar axtent of PUED yard phume peitey 1

8188 PE ind. Area RFCA, IMVIRA for tA Al Plume Extent well 9 migration of |A Plume

43392 PE ind. Area RFCA AL Plume Extent well i o of A Plume

2898 Samiannusl PE Ind. Area RFCA, IMIRA for 1A AL Plume Extent weli monitoring the northward migration of 1A VOA Plume

228 Samiennust PE W Aa  RFCA IMIRAforlA AL Duma Extent wal monkoning e forfwent migrtion of Carbon Tet

2808 Semiannual PE (nd.Aros  RFCA, IMIRA for IA A e Extantwe 9 the oration of the Carbon Tet
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TABLE 1-1. Monitoring Wells (cont'd)

WELL NO FREQUENCY IMP Well Class PLUMEVREA ORIVERS FORMATION DECISIOMPURPOSE
22596 Semiannual PE Ind. Area RFCA, IWIRA for IA AL Plume Extent well the qgr of the |A Plume
2188 PE Ind. Areg RFCA 8D/AUHSU  Plume Exdent well i the gr of the ‘LA Plume
1988 PE. Ind. Area RFCA AL Plume Extent well . the igr of the IA PLume
B206989 RCRA Landafit RFCA, RCRA BDAJHSU  RCRAWUMS Extent well 0 iont of Landfil Plume
7392 Semianrual PO Landfl RFCA, RCRA AL Ptume Definition well the of the PURD Yard
52994 RCRA Lanafty RFCA, RCRA Al RCRAPUMe Extant waill g jient-of Landfil Piume
52804 RCRA Landfiy RFCA, RCRA AL RCRA/Plume Extent weil 9 0 of Landfif Plume
4087 RCRA Landfit RFCA, RCRA AL RCRAPIume Extent weil g of Landfiil Plume
3788 Semisnnual D Mound RFCA AL D Well - beiow Pond B-4 in South Walnut Creek D
75902 Semiannusl PE Mound RFCA A Plume Extent well monitoring So. Wainut Cr. Drainage beiow Mound Site
i Plume Exiont well monitoring the southem migration of Mound and East
08091 Semiannuasi PE Mound'E. Trench RFCA AL Trenches Piumes
Now Weil Semisnnusl PE Ol Lanami RFCA AL Plume Exient well the Old Lanafi Plume
New Well PE PUSD RFCA AL Plume Exdent well monitoring the PUSD Yard Plume
Now Wel Semiannusi PE PUSD RFCA AL Plume Extent well monitoring the PUSD Yard Plume
NewWel  Semiannusl PO Solar Ponds RFCA AL e Defintion wek e of the Solar Ponds
70483 Somawusi  RCRA PUSD RFCA, RCRA somHsy  RORAWY ' Definkion wed 9 1 0008 of the PUED -
T893 Semisnnusl RCRA PUSD RFCA, RCRA A wwmmwmmmumm
70183 RCRA FUSD RFCA, RCRA BOUHSU  RCRA upgr ume Extent weil itoring the PUSD Yard Plume
5887 Semiannusl RCRA PUSD RFCA. RCRA AL LRFCRAWMWWQIMMMDYNM.
Plume Exdent well monitoring the eastward migration of the PUSD
Tese2 Semiannuad PE PUSD\Landfi RFCA, RCRA AL YardLanafit Plume
6687 Semiannual PO PUSD\Lananl RFCA, RCRA AL Plume Definition well the LandfivPUAD yard Plume
P219489 Sem P Solar P RFCA AL Pumoimwd g the on of the SEP Nitrate
P218380  Semisnnuel PE Solar Ponds RFCA A e Extentwed the gration of the SEP Ntrate
208260  Semisnnual PE Solar Ponds RFCA BOUHSU  prme Extentwed the rition of the. SEF Nirate
Pume Extent well monitoring the sauthem migration of the SEP Nitrste and
3388 Semiannual PE Solar Ponds RFCA AL Cacbon Tet Plumes
Plume Definition well monitoring the migration of the SEP Nitrate and
1788 Semiannusl PE Solar Ponds RFCA AL Carbon Tet Plumes
Piume Definition wall monitoring the migration of the SEP Nitrste and
1388 Semiannual PE Solar Ponds RFCA AL Carbons Tet Plumes
8206789 Semiannual e Sotar P RFCA AL Plume Extent well monitoring the northeast mitgration of the SEP Nitrate
COPHEIEPA Well Requests
o301 Semisnrual ~ 903 Pag RFCA Augp  Feromance ”“'“M"""""P:“ monioring effects of remeciation
00491 PD 903 Pad RFCA BDWHSU  Plume D well the 903 Pad VOC Plume
11899 Semiannusl Py East Trenches RFCA T T ilovadptosoi-bepna ettects of remediation
3687 Semienral N East Tranches RFCA BOWSHy  Forformance oskorny wel monkorng effects o remedation
Pearformanca Monitoring weit monitoring effects of remadiation
12801 Semiannual o] East Trenches RFCA BOWSHU downgradient of Trench T-4
P g wed g effects of
05801 Semiannual ™ East Tranches RFCA AL downgradient of Tranch T4
P209489 PO Solar Ponds RFCA BDWHSU  Ptume Definition well for the Carbon Tet. Plume
3568 Semiannusé PE Solar Ponds RFCA AL Plume Exient well or of Solar Ponds nitrate Plume
05391 Semisnnual o East T RFCA A mmumwm«mmm
1219t Semianausl PM East Tranches RFCA BOWHSU  Performance Monitoring at edge of T3 soil excavation
Welle Ramoved From List
31701 Semiannual PE 881 Hillside RFCA ALBD Plume Extent well mornitoring 881 Hiliside
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sequence presented in the draft IMP was followed for determining Tier I and II exceedances. The well

types and decision rules are defined below:

Boundary (B) Monitoring Wells: These wells monitor groundwater leaving the eastern Site boundary.

A reportable exceedance occurs if a measured concentration exceeds a Tier II action level and the
background Mean plus 2 Standard Deviations (M2SDs). When there are no previous historical data, or a
value exceeds the M2SD of the historical concentration in the well when there have been historical
exceedances of Tier II action levels, the required action is to initiate monthly sampling. If action levels
are exceeded for three consecutive months, by the above criteria, then appropriate parties are notified and

the possible impacts to surface water are evaluated.

D&D (DD) Monitoring Wells: These wells monitor for releases to groundwater from deactivation and
decommissioning (D&D) activities. A reportable exceedance occurs when a measured concentration
exceeds the M2SD of the established historical baseline concentration downgradient of the building(s).

" The required action is to inform appropriate parties and initiate an evaluation of the situation.

Plume Definition (PD) Monitoring Wells: These wells are located within known contaminant plumes

and are above Tier II action levels, but are below the Tier I action levels established in the ALF. A
reportable exceedance occurs when a measured concentration exceeds a Tier I action level, and the
background M2SD, and the M2SD of the historical concentration in the well. The required action is to

reclassify as a Tier I exceedance well and evaluate possible impacts to groundwater.

Plume Extent (PE) Monitoring Wells: These wells are located at the edges of known groundwater
contaminant plumes, along pathways to surface water. These wells monitor for an increase in
concentrations that may result in future impacts to surface water. A reportable exceedance occurs if a
measured concentration exceeds a Tier II action level and the background M2SD. When there are no
previous historical data, or a value exceeds the M2SD of the historical concentration in the well when
there have been historical exceedances of Tier II action levels, the required action is to initiate monthly
sampling. - If action levels are exceeded for three consecutive months, by the above criteria, then

appropriate parties are notified and the possible impacts to surface water are evaluated.

Drainage (D) Monitoring Wells: These wells are located in stream drainages, downgradient of

contaminant plumes. They have the same programmatic requirements as PE wells under the IMP. A
reportable exceedance occurs if a measured concentration exceeds a Tier II action level and the

background M2SD. When there are no historical data, or a value exceeds the M2SD of the historical
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concentration in the well when there have been historical exceedances of Tier II action levels, the
required action is to initiate monthly sampling. If action levels are exceeded for three consecutive
months, by the above criteria, then appropriate parties are notified and the possible impacts to surface

water are evaluated.

Performance Monitoring (PM) Wells: These wells monitor the effect of a remediation or source

removal action, as required in the ALF. If an increasing trend in the concentration of a contaminant is

noted, then the appropriate parties are notified and an evaluation of the situation is initiated.

RCRA Monitoring Wells: These wells monitor downgradient groundwater contaminant concentrations

at RCRA units. If the mean concentration of a contaminant in a downgradient well exceeds the mean
concentration in upgradient wells and concentrations at the well show an upward trend with time, a
report will be made to appropriate agencies and an investigation will be initiated to investigate possible

causes.

In addition to changes in the monitoring network, groundwater reporting has been integrated under the
IMP. Four quarterly reports are produced annually documenting exceedances of RFCA Action Levels
and changes in water quality for wells not monitored for Action Level exceedances. This RFCA Annual
Groundwater Report is also required to summarize all actions taken for groundwater compliance within

each calendar year.

For documented exceedances above Action levels and Site background in the designated monitoring
wells in the program, an evaluation of impact to surface water is required. These evaluations are
determined on a case by case basis depending on the data requirements necessary to do the impacts
analysis. Section 4 of this réport will provide a status on the current evaluations based on 1996

exceedances.
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2.0 DATA ANALYSIS
2.1 METHODS

Groundwater analytical data for calendar year 1996 were retrieved by a query of the Rocky Flats
Environmental Database System (RFEDS) performed on May 28, 1997. Results for 71 of 85 RFCA
wells were obtained. Fourteen wells having no results for 1996 were either dry or were added to the
groundwater monitoring program as a result of changes made late in the year (see § 1.0). Seven of these
wells were sampled successfully in the first quarter of 1997. Wells 08091 and P209289 were dry
throughout 1996 and the first quarter of 1997. Table 2-1 summarizes sample collection activity, by
quarter, for RFCA wells sampled in 1996. '

Analytical results for groundwater were imported into an ACCESS database for analysis. Data with the
Quality Control (QC) identifiers “REAL” (actual analysis), “DUP” (duplicate sample), and “RNS”
(rinsate blank) were graphically examined for consistency. Duplications, mismatches, and laboratory QC

data were excluded. Field QC samples were identified for use in the data quality assessment (§ 2.2).

Detections (results without a “U” qualifier) for analytes with Tier I and Tier I ALF criteria were
matched with the background M2SD for inorganic analytes, including radionuclides. Three ratios used
to identify exceedances were calculated for each detection; result: Tier I ALF, result: Tier I ALF; and
for inorganics, result: background M2SD. Results for organic compounds exceeding Tier [ or Tier II
ALF were compared with location specific historic mean data (M2SD) for trend analysis. B‘ackground
values were calculated from the Background Geochemical Characterization Report (DOE, 1993a) with
the exception of americium-241, plutonium-239/240, uranium-233/234, uranium-235, and uranium-238.
Background values for these radionuclides. were taken from the draft Background Comparison for
Radionuclides in Groundwater report (DOE, 1997a). Data used to calculate the historical M2SD for
locations with analytes exceeding Tier Il ALF criteria and produce trend plots were extracted directly

from RFEDS.

2.2 GROUNDWATER DATA QUALITY ASSESSMENT

In this section, the quality of the analytical data is assessed in terms of five data-quality parameters:
precision, accuracy, representativeness, completeness, and comparability (PARCC) (EPA, 1992). This
section summarizes the types of data available to assess the PARCC parameters, presents the results of
data-quality evaluations for each analyte type, and evaluates the overall quality of the groundwater

monitoring data for the calendar year 1996.
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TABLE 2-1. Summary of Sampling for RFCA Groundwater Locations in 1996 (by Quarter)

i Radionuclides:: -
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Q1 - First Quarter | Q2 - Second Quarter | Q3 - Third Quarter | Q4 - Fourth Quarter
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TABLE 2-1 Summary of Sampling for RFCA Groundwater Locations in 1996 (by Quarter (cont’d)

7 x X xix x| x X x| x
141591 XX X X1 X X{XEXE XX XEXIXIXPXIX| XEXEX XiXiX
41691 X xi x| x x [ x xix|x x| x xix]|x xix[x Xix
43392 X X XiX{xXfx|xjx xt x XX x| xix xix}ix
4787
4887 X X X X X
152894 X X X X x
[ls2984
[ls387 X X X X x X X X
(587 X X X
iis887 XiX]x X X XX X{ XX xixix X X1 X
lls188 X X XX xixixix{xjx x| x xIxpxixix xixixix
lls288 X X X X X X X x X X x X X
[le3ss X X X X x
llsase x x X x x x X
llesas x| x}ix x| x}x xix|x Xixix x| x x| x|x X{X] X
less7 xixIxix|{xixix]x xix{x[xix]xix[x]xixjx Xixj|x Xxixix
70193 x{x{x{xix x| xixixix|xix X x{xixix]xixix Xixix
70393 X§{xix XX XiXx Xix X X X} Xxi{x Xixix
70493 X X X X X X X X X X X X X
7086 . X Xix X1ix xix Xix X x
765992 Xix Xixix X X Xix X x}x X} xix
76992 X X
77392
8206989 X X X X X X
llB208289 X X X X
|[8208789 X X X X X X X X X X X
[lP114389 X X X X X X X X X X x X X X
ll,209289
[lP209389 x X XiXx}X X1 X1iX X]xix X X xix|x Xix|x
[IP209489
IlP218389 X X b X} xix X Xixix
{iP219189 x REE X
[lP219489 XEx|x X x| x
[Pa13see xix|x X x| X x| xix X|x|x x| x x| x L
[iP314289 x| x x| x X1 X
lipa16689 X X X X X x X x X
lipa16789 X X X X x
llra16889 x1x}x Xix|x X1 X X X1 xix X1 X X1 X X1 X

Q1 - First Quarter | Q2 - Second Quarter | Q3 - Third Quarter | Q4 - Fourth Quarter
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QC samples for all groundwater sampling (RFCA and non-RFCA wells) were included in the assessment
Field duplicate and equipment rinsate sample data used to assess precision and representativeness were
obtained from the RFEDS major analytical data tables. Percent recovery data for spiked samples were
retrieved from the RFEDS validation/quality assurance table (VAL_QA) for all groups except
radionuclides. Percent recovery data for radionuclides were hand-transcribed from laboratory sheets, as

available, during report preparation.

Precision: Precision is a measure of the reproducibility of analytical results. Precision is expressed
quantitatively by the relative percent difference (RPD) between duplicate field samples as defined by the

following equation:

RPD= 1(S-D)| x 100
(S+D)/2

where:

S = first sample

D = duplicate sample
The RPD was not calculated for duplicate samples for which the analytical result for either member was
qualified with a “U” or “B” (“B” excluded for metals only) by the laboratory. The data flag “U”
indicates that the analyte was not present above the detection limit. The data flag “B” indicates that the
value is larger than the instrument detection limit, but less than the method detection limit. Results in
these categories have inherently poor reproducibility and are described qualitatively. Individual RPDs

can be found in Appendix A, Table A-1. The QC criterion for RPDs is 20%. (EG&G, 1991a).

Accuracy: Accuracy is a measure of how closely an analytical result corresponds to the “true”
concentration in a sample. Accuracy is expressed quantitatively by the percent recovery (%R) obtained

from spiked samples as derived by the following equation:

- %R=(SSR-SR) x 100
SA

where:
SSR = spiked sample result
SR = sample result
SA = spike added

Percent recoveries for individual samples are reported in the data set and are shown in Appendix A,
Table A-2. The QC criterion for % R is adopted from EPA (1988a and 1988b) and is 75% to 125% for

all analytes.
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Representativeness: The discussion of representativeness in this section is limited to an evaluation of
whether analytical results for field samples are truly representative of environmental concentrations or
whether they may have been influenced by the introduction of contamination during collection and
handling. Other aspects of representativeness such as numbers of samples and spatial distribution are '

addressed in the IMP for groundwater monitoring.

Possible introduction of contamination is evaluated by examination of the analytical results for
equipment rinsates (Appendix A, Table A-3). Equipment rinsates are used to assess the efficacy of the
decontamination process and possible cross-contamination between environmental samples. They are
samples of volatile free American Society of Testing and Materials (ASTM) Type II water that have been
poured over or through decontaminated sampling equipment and subsequently handled in the same

manner as environmental samples.

Although rinsates are used specifically as indicators of cross-contamination during decontamination of
equipment, they are carried through the entire sampling, shipping, and labofatory process and areA,

consequently, also good indicators of possible introduced contamination during any of these steps.

Completeness: As of this report, data were not yet validated by a third party, or were not received.
| Thus, a determination of completeness based on validated samples cannot be performed. However, all
samples specified in the groundwater IMP (K-H, 1997) were collected unless well disposition was
prohibitive (i.e. dry or went dry during sampling). All groundwater analytical results for 1996 were
retrieved from RFEDS in May, 1997. No additional 1996 analytical results are expected. Table 2-1
pfesénts a summary of sample collection by quarter for 1996. Completeness will not be addressed with

respect to individual analyte groups.

Comparability: Analytical methods and sampling techniques remained consistent for each analyte group
over the sampling period. Laboratory analyses were performed according to standard CLP protocols and
resuits should be comparable to data produced by similar methods. Therefore, it is unnecessary to

discuss comparability in terms of individual analyte groups.

221 METALS

2.2.1.1 Precision

There were 429 records for duplicates from 21 samples in the data set for dissolved metals in 1996
(frequency = 1 in 20). There were 105 instances of detections in both samples of a REAL-DUP pair for
which an RPD could be calculated. These included Ba, Se, Li, Mg, Mn, K, Si, Na, Ca, and Sr. Only one
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RPD in 105 exceeded the 20% QC criterion. This occurred for selenium in the first quarter at location
12491. The calculated RPD for this pair was 21% (Appendix A, Table A-1). Overall precision for metals
is very good.

2.2.1.2 Accuracy

There were 730 spike recovery records for dissolved metals (1 in 10). Recovery for calcium, sodium,
silicon, potassium, and magnesium (148 records) were consistently reported as 0%. This is believed to
be an artifact of laboratory reporting and an explanation is being sought. Of the remaining 582 records,
one result for mercury at location 06491 fell below the QC criterion (70%). 12 results for cesium or
selenium exceeded the QC criterion with vélues ranging from 126% to 150%. Nearly 98% of results were

within the QC criterion indicating good overall accuracy for 1996 metals data.

2.2.1.3 Representativeness

There were 429 equipment rinsate records for metals in 1996 (1 in 20). All but six were “U” or “B”
qualified. Results for non-RFCA location P207689 showed detectable levels of calcium, magnesium, and
sodium during May, 1996 sampling and silicon for August, 1996 sampling. Consequently, results for
real sample numbers GW05126TE and GW05227TE should be considered with care. Location 70093, a
non-RFCA well, also contained detectable concentrations of lithium (3ug/l) during the Feb., 1996
sampling and silicon (111 ug/l) during the Aug., 1996 sampling. Results for associated real sample
numbers GW03120GA and GW05277TE should also be used with care. The concentration for lithium

detected in the rinsate sample was below RFCA action levels.

Over 98% of equipment rinsate results were below detection limits indicating that contamination of

environmental samples from outside sources was not a significant concern for 1996.

2.2.2 RADIONUCLIDES

2.2.21 Precision -

The data set for dissolved radionuclides contains 212 records for duplicate samples in 1996. Of these,
there were 139 REAL/DUP pairs for which an RPD could be calculated. Seventy-six of these pairs
(55%) had RPDs exceeding 20%. Fifteen pairs (11%) had RPDs exceeding 100% and three pairs (2%)
had RPDs of 200%. Due to the inherently poor reproducibility of results at the very low concentrations
typically found in RFETS groundwater, 20% is believed to be an unattainable QC criterion for
radionuclides. RPDs of 100% or greater are not uncommon for data of this type, even under ideal field
and laboratory conditions (DOE, 1993a). Individual pairs for all analytes significantly exceeded the
20% QC criterion.
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2.2,2.2 Accuracy

~ One hundred and eighteen laboratory control sample results were identified and transcribed from hard-
copy laboratory sheets; Of these, 110 (93%) were within the 75-125% QC criterion indicating good
overall accuracy for radionuclide analyses in 1996. Efforts are being made to ensure that these data are

transmitted electronically to the database in the future.

2.2.2.3 Representativeness

There were 212 equipment rinsate records for radionuclides of which 187 (88%) were “J”(estimated) or
“U” qualified indicating they are below detection limits. Three RFCA locations, 0386, 06091, and
12691, had radionuclide detections in one or more rinsate sample. For location 0386, Am-241 and Ra-
228 were detected at low levels during fourth quarter sampling and Gross beta was detected during
second quarter sampling. Am-241 was detected in one fourth quarter rinsate sample at location 06091

and Ra-228 was detected in one first quarter sample for well 12691.

Four non-RFCA wells, B210489, P115489, P207689, and P419689 also had detections in one or more
rinsate sainple. For location P207689, All analytes except Pu-239/40 were detected in the May, 1996
rinsate sample as were several metals. Therefore, results from associated real sample number
GWOS5126TE should be considered unreliable. Detected analytes from locations B210489, P115489, and
P419689 were at very low concentrations. (Appendix A, Table A-3).

2.2.3 VOLATILE ORGANIC COMPOUNDS

2.2.3.1 Precision

There were 1159 duplicate (DUP) records for organic compounds in 1996 groundwater (1 in 20), with
over 92% reported as non-detects. Of the 30 pairs having detects for both the REAL and DUP sarriple‘
17 were identical (RPD = 0%). RPDs for seven pairs exceeded the QC criterion of 20%. All pairs which
exceeded the QC criterion had at least one resuit which was either “J” qualified or at the detection limit
(1 ug/l). Values near the detection limit have inherently poor precision (DOE, 1993a). Based on the

fraction of pairs with true detections exceeding QC criterion, precision is good for organic compounds.

2.2.3.2 Accuracy

There were 425 matrix spike and 399 matrix spike duplicate sample results for volatile organics in 1996.
Spike analysis was performed for a subset of the analyte suite for volatile organic compounds and resuits
represent only those analytes. All matrix spike duplicate samples had % recovery values between 85%

and 120% (QC criterion is 75%-125%). One matrix spike sample had 126% recovery for ethylbenzene at
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location 10792. These results demonstrate very good overall accuracy for these compounds

(Appendix A, Table A-2).

2.2.3.3 Representativeness

There were 1102 rinsate records for volatile organic compounds in 1996. 1084 of these (>98%) were
“u” qualiﬁed non-detects. An additional 10 were “J” qualified (<1 ug/l). Of the eight detections, 6 were
for common laboratory contaminant chloromethane (all <10 ug/l) and two were for naphthalene (both
* <2 ug/l). Thus, there is no indication of significant introduced organic contamination for the sampling

period.

2,24 WATER QUALITY PARAMETERS

2.2.4.1 Precision ,

There were 126 duplicate sample records for water quality parameters in 1996. RPDs were calculated
for 99 REAL/DUP pairs having detections for both samples. All but one RPD value were less than the
QC criteria of 20%. Total dissolved solids for weil 70093 had a calculated RPD of 30% for the fourth
quarter, 1996. Based on the percentage of RPDs falling within the QC criterion, precision for water

quality parameters is good.

2.2.4.2 Accuracy
There were 115 matrix spike sample results for water quality parameters in 1996. Analytes spiked
included nitrate/nitrite, sulfate, and chloride. All % recovery results were within the QC criteria

indicating very good accuracy for water quality parameters.

2.2.4.3 Representativeness

There were 126 rinsate records for water quality parameters. Of these, 118 (94%) were “U” or “B”
qualified. Five of the eight detections were from May, 1996 sampling at location P207689. This sample
was mentioned in previous sections as it also contained significant concentrations of metals and
radionuclides. It is likely that this sample container was mislabeled as a rinsate sample. Additionally,
total dissolved solids were detected twice for location 70093 and once for location P115489. Thus, there
was little evidence of introduced contamination for water quality parameters and resuits can be

considered representative.
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2.3 DATA SUMMARY FOR RFCA DESIGNATED WELLS SAMPLED IN 1996

Sixty-four RFCA-designated monitoring- wells were sampled and had concentrations of one or more
analytes above the Tier II action levels. All reported results greater than a Tier II action level are
presented in Table 2-2 and are summarized in the following discussion. Twenty-one wells with no
results above the Tier II action levels are noted in Table 2-3. Complete sampling results are given in
Appendix Table B-1. Reportable exceedances of action levels and required actions are defined in
Section 1 of this report. Results for all RFCA wells for metals radionuclides, organics, and water quality
parameters that have concentrations above the Tier II action levels in any well are shown in box plots in

Plates 4 through 7.

Historical trends for PM and D&D wells with analyte concentrations above Tier I or II action levels are
shown in Figures 2-1 through 2-96. Historical trends are also shown for all wells with organic compound
concentrations exceeding Tier II action levels, and for wells with any analyte concentrations exceeding
Tier II action levels and background M2SD. Background values for inorganics are taken from the 1993
Background Geochemical Characterization Report (DOE, 1993a) and from the draft Background
Comparison for Radionuclides in Groundwater (DOE, 1997a). Exceedances that occurred in the third
and fourth quarter sampling programs have previously been reported in 1996 RFCA Quarterly
Groundwater Monitoring Reports (RMRS, 1997b, 1997¢).

2.3.1 TIER | EXCEEDANCES

There were twoirr,eportable Tier I exceedances found in 1996 (Table 2-2). The first, as reported in the
1996 Third Qua;ter RFCA Groundwater Monitoring Report (RMRS, 1997b), was at well 22896, installed
in 1996, and first sampled on July 15. Trichloroethene (TCE) was determined to be present at 2100
ug/L. Methylene chloride and nitrate concentrations in this well were reported at levels slightly above
Tier II action levels. This well was originally designated as a plume extent well. It has been reclassified
as a plume definition well, because of the Tier I exceedance, which has been confirmed in monthly
sampling during the first quarter of 1997 (RMRS, 1997d). TCE concentrations, including three

confirmatory 1997 samples, are shown in Figure 2-83.

The second Tier I exceedance was in plume definition well 00491. Americium-241 was reported at 30
pCV/L for the February 1996 sampling. Figure 2-6 shows that activity-concentrations of americium-241
in this well have consistently been below 0.01pCi/L since 1991. A sample taken in the first quarter of
1997 (RMRS, 1997d) was also in the historical range. An evaluation of the data for this well confirms

that the reported value is in error. No action is recommended based on this spurious value.
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s and Standards Framework

iz Excendance
BOUNDARY (0388 UGL YES YES
BOUNDARY 0388 UGAL YES YES
BOUNDARY [0386 THALLI UG YES YES
BOUNDARY |0388 U234 PCIL NO NO
BOUNDARY [0ase U-234 PCIL NO NO
|BOUNDARY |0388 U-234 PCIL NO NO
|BOUNDARY jcase U-238 PCIL NO NO
BOUNDARY |0388 u-238 PCIL NO NO
BOUNDARY 0388 29-Feb-98 |U-238 PCIL NO NO
|BOUNDARY {08491 11-Now-88 [THALLUM UuGL YES YES
|BOUNDARY 08491 19-Aug-08 | THALLIUM UGL YES YES
|BOUNDARY {08491 08-Apr-68 |U-234 183 | PonL 107 143 | 607 | 025 | NO NO
|BOUNDARY {08481 19-Aug-96 |U-234 195 | PCL 107 182 | 607 | 032 NO NO
|BOUNDARY 08481 26-Feb-08 [U-234 211 | PoL 107 97 | 607 | 035 | NO NO
|BOUNDARY 08491 11-Now-86 |U-234 193 | PCL 107 180 | 607 | 032 NO NO
|BOUNDARY {08491 08-Apr-98 [U-238 99 | PoiL 0.768 129 | 418 | 024 NO NO
|BOUNDARY {08491 11-Nov-88 |U-238 134 | PCL 0.788 175 | 418 | o032 NO NO
{BOUNDARY {08491 19-Aug-98 |U-238 148 | PCL 0768 | 191 | 418 | 0385 | NO NO
[BOUNDARY _ {08491 26-Feb-98 |U-238 14.1 PCIL 0.768 183 418 | 034 NO
|BOUNDARY (10294 17-Sep-98 {MANGANESE 853 | uGA 183 47 62 | 525 | YES 900 09 NO A
|BOUNDARY {10204 17-Sep-98 [SULFATE 608 | UL 500 1.2 @6 [ 139 | YES 1183 0.5 NO YES
[BOUNDARY | 10294 28-Feb-08 |SULFATE 618 | UGL 500 12 48 | 142 | YES 1183 05 NO YES
|BOUNDARY " |10204 26Feb-96 [U-234 247 | ren 107 231 | eor | o041 NO NO
|BOUNDARY | 10294 26-Feb-08 [U-238 213 | o 0788 | 277 | 418 | 051 NO NO
|BOUNDARY [10394 08-Apr-08 [U-234 652 | Pon 1.07 (Xl 607 | 01t | NO NO
|BOUNDARY _ {10394 18-Nov-08 |U-234 819 | Pow 107 77 | e7 1013 N NO
[BOUNDARY {10304 28-Feb-08 (U2 872 | PCIL 107 83 07 | 011 NO NO
|BOUNDARY | 10384 08-Apr-06 [U-238 589 | o 0.768 74 418 | 014 | NO NO
[BOUNDARY ~ {10394 28 Feb-08 |U-238 483 | PClL 0.768 a4 418 | 012 | NO NO
{BOUNDARY (10304 18-Now-06 {U-238 s, | pon 0788 | 76 | 418 | 014 | NO NO
{BOUNDARY _ 41501 230408 [THALLIUM 08 [l |- 2 54 490 {220 | ves 878 18 YES YES
|BOUNDARY " 41591 25Nov-98 [u-234 887 | PCL 1.07 8.4 807 | 015 | NO N
|BOUNDARY 41591 20090 |U-234 788 | PCL 107 73 7 | 013 | No O
[BOUNDARY 41591 29Feb-08 [U-234 857 | PCL 107 80 807 | 014 | NO NO
|pOUNDARY [41591 09-May-06 (U-234 103 | PCL 107 96 807 | 017 [ NO N
|BOUNDARY 141591 05-May-06 {U-238 768 | PO 0768 | 103 | 418 | 019 | NO NO
IBOUNDARY {41591 29Feb-08 |U-238 768 | pon 0.768 100 | 418 | 018 | NO N
|BOUNDARY {41581 25-Nov-96 [U-238 782 | P 0.768 99 418 | 018 | No NO
[BOUNDARY ~ |41581 30-Jui-08 [U-238 578 | ponL 0.768 75 4id 17014 | NO NO
BOUNDARY (41661 14-Now-96 |MANGANESE 708 | UGL 183 a9 162 | 438  YES 853 08 NO vES
BOUNDARY {41881 15-Sep-98 |MANGANESE 841 | UGL 18 33 182 | 395 | YES 853 08 NO vEs
BOUNDARY _|41691 14-Nov-98 {U-234 118 | PCIL 107 11 807 | 002 | No NO
BOUNDARY 41691 29Feb-08 |U-238 101 | PCAL 0.788 13 418 | 002 NO O
BOUNDARY [41691 14-Nov-98 (U238 129 | PCIL 0.768 17 418 | 003 NO NO
D&D 22998 18-Aug-98 [MANGANESE 27 | ueL 183 1.2 162 | 140 | YES ND NO
D&D 22998 13Nov-08 (THALLIUM 78 UGL | B 2 a8 450 | 1% YES ND "N
DaD 22998 18-Aug-88 [U-234 221 | o 107 21 607 | 004 | NO o
Dap 22008 18-Nov-06 |U-234 233 | POl 107 22 807 | 004 | NO o
08D 22908 15-Now-98 |U-238 184 | PCAL 0.788 24 418 | 004 | NO O
D&D 22998 16-Aug-98 |U-238 202 | P 0.768 26 418 | 005 | NO 0
DRAINAGE | 3788 07-Msy-08 |[SULFATE 1170 | UGL 500 23 46 | 289 | YES 1489 08 NO -
DRAINAGE {3788 07-May-08 |U-234 388 [ pon 107 B4 | 607 | 0% [ NO 0
DRAINAGE (3788 07-May-08 [U-238 251 | pem 0768 | 327 | 418 | 080 | NO NO
DRAINAGE  [6488 24-Apr08 _|NICKEL 105 | usk 100 1A 214 | 491 | vES 620 1.7 YES s
DRAINAGE (8408 24-Apr6 [U-234 313 | Pt 107 29 827 | 005 [ NO o |
DRAINAGE _ [8408 24-Apr-98 [U-238 238 | P 0.768 39 418 | 006 | NO o
DRAINAGE _|8508 12-Nov-98 |NICKEL 212 | ucr 100 21 214 | 992 | YES 78.8 27 YES e
DRAINAGE (6588 12-Now-98 [THALLIUM 71 uaL |Bf 2 a8 490 | 145 | YEs 387 18 Yes = T
DRAINAGE _ |6508 18-Apr-08 |U-234 420 | P 1.07 39 ga7 | 007 [N o
DRAINAGE (6588 12-Now-86 (U234 462 | PoL 107 43 60.7 | 008 NO o
DRAINAGE |6508 19498 [U-234 305 | PCiL 1.07 29 607 | 005 | NO o
DRAINAGE 18508 12-Nowe8 (U238 338 | pCL 0.768 44 48 | 008 NO o
DRAINAGE _ [8588 18-Apr-86 [U-238 400 | Pon 0.768 52 418 ] 010 | NO o
DRAINAGE |6588 19uu-08 (U238 284 | PCIL 0.768 33 418 | 008 | NO oo
PERF MON (07391 1i-Mar-08 (11.1-TRICHLOROETHANE | 350 | uen | 4| 200 18 2725 al NO 0
PERFMON 07301 11-Mar-98 [CHLOROFORM 1800 | UGL | J| 100 18.0 4430 04 NO 0
PERFMON _|07391 24-Sep-96 [CHLOROFORM 100 | ugL | J[ 100 180 4439 04 NO ©
PERFMON _ |07391 11-Mar-98 [NITRATENITRITE 208 | MGL 10 21 468 | 442 338 08 NO o
PERF MON _ [07391 24-Sep-08 [NITRATENITRITE 173 | maL 10 17 R 18 08 NO 0
PERFMON  |07391 11-Mar08 (TETRACHLOROETHENE | 1500 | uad 14| s 2000 3030 05 NO -
PERF MON _ [07391 54-Sep.98 [TETRACHLOROETHENE | 1400 | UGA | J 5 280.0 3030 [X] NO o
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TABLE 2-2 1996 Groundwater Exceedances of Tier Il Action Levels and Standards Framework
Criteria (ALF) in RFCA-Designated Wells (cont’d)

THALLIUM UGl | B 2 41 4.90 NO
PERF MON  [07391 24-Sep-06 |TRICHLOROETHENE 100000 | UGL 5 20000.0 NO
PERF MON _ [07391 11-Mar-96 {TRICHLOROETHENE 99000 | UGL 5 19800.0 NO
PERF MON  [07391 11-Mar-98 [U-234 164 | PCIL 107 .| 154 607 | 027 NO NG
PERF MON [07391 11-Mar-06 [U-238 376 | PCL 0.768 489 418 | 090 NO NO
PERF MON {10562 08-Feb-98 |SELENIUM 288 | UGL 50 57 47 | 654 | YES 4 08 NO NO
PERF MON _ [10582 26-Aug-98 {SELENIUM 193 | uen 50 KX Q7 | a4 YES U4 08 NO NO
PERF MON 110582 08-Feb-08 {U-234 129 | P 1.07 12.1 607 | 021 NO NO
PERF MON  |10382 08-Feb-96 |U-238 105 | Pl 0.768 1368 418 | 025 NO NO
PERF MON {10682 17-Sep-98 |THALLIUM 81 [ ) 2 41 490 | 165 | Yes 11.0 07 NO NO
PERF MON {10662 26-Nov-08 |THALLIUM 88 uel | e 2 a3 490 | 135 | veEs 1.0 08 NO NO
PERF MON  [10822 26-Nov-08 |U-234 139 | Pcn 107 13.0 607 | 023 NO NO
PERF MON 10892 07-Feb-08 |U-234 149 | PO 107 139 607 | 025 NO NO
PERF MON 110892 10-Apr98 |U-234 188 | PCL 107 174 60.7 | 031 NO NO
PERF MON 10892 10-Apr08 |U-238 978 | POl 0.768 127 | 418 | 023 NO NO
PERF MON | 10682 07-Feb-08 |U-238 107 | rew 0.768 139 418 | 028 NO NO
PERF MON 10882 26-Nov-98 [U-238 84 PCUL 0.768 110 418 | 020 NO N
PERF MON 110782 16-Apr-88 |U-234 180 | Pcn 107 1.7 607 | 0m NO NO
PERFMON 110792 16-Apn08 (U238 142 | pciL 0768 18 418 | 003 NO N
PERF MON 10992 19-Now-08 |NITRATENITRITE 282 1 ML 10 28 488 | 562 | YES 372 0.7 NO
PERF MON (10082 18-Apr-98 |NITRATENITRITE 278 | meA 10 28 468 | 592 | VYES 372 07 NO
PERF MON 10082 04-Sep-98 [SELENIUM a9 | usl |N| 0 1268 437 | 1429 YES ND NO
PERF MON  [10982 16-Apr-668 1U-234 758 | PCWL 1.07 74 607 | 0412 NO NO
PERFMON  |10992 16-Jan-08 |U-234 850 | PCL 107 8.1 807 | oM NO NO
PERF MON 10082 18-Jan-68 {U-238 454 | Pen 0768 59 48 | 019 NO NO
PERF MON 110002 16-Apn88 [U-238 894 | PoL 0.768 9.0 418 | 047 NO NO
PERF MON [12881 18-Men98 ICARBON TET. 500 | UGL 5 118.0 2009 02 NO NO
PERF MON [ 12891 18-Sep-06 |CARBON TET. 540 | uen 5 108.0 2969 02 NO NO
PERF MON {12891 18-Mar06 [HEXACHLOROBUTADIENE| 2 UGl | J| 109 18 10.8 02 NO NO
PERF MON 12891 18-Mar-66 |METHYLENE CHLORIDE 14 vl lB] s 28 584 0.0 NO NO
PERF MON | 12001 18.S8p-08 |METHYLENE CHLORIDE 14 UL | J 5 28 564 0.0 NO NO
PERF MON {12891 18-Sep-08 (TETRACHLOROETHENE 100 [ uet 5 200 47 02 NG NO
PERF MON (12891 18-Mer-06 | TETRACHLOROETHENE 130 | UGL 5 280 647 02 NO NO
PERF MON  |12891 18-Sep-98 | TRICHLOROETHENE 81 UGA, ] 122 82 02 NO NO
PERF MON 112051 18-Mar-98 | TRICHLOROETHENE L) UG 5 152 82 02 NO NO
PERF MON _|12801 18-Man08 {U-234 241 | PO 107 23 807 | 004 NO NO
PERF MON {12891 18-Mer-66 [U-238 223 | Pl 0.768 28 418 | 005 NO . NO ]
PERF MON  [35691 20-n-08 |SELENIUM 587 | UGL [N| 50 12 Qa7 | 134 | ves 208 28 YES NO
PERF MON (35891 20-Jun-66 {SULFATE 510 | UGL 500 10 48 | 117 | YEs 578 09 NO YES
PERF MON 135691 13-Nov-g8 |SULFATE 52 | UGt 500 1.4 46 | 12 | YES 09 NO YES
PERF MON  [35801 13-Nov-66 [THALLIUM 104 | uet 2 52 490 | 212 [ YEs 415 25 YES NO
PERF MON (35891 13-Nov-68 [U-234 1803 | PCIL 107 18.9 607 | 030 NO NO
PERF MON (35891 20-Jun-88 {U-234 249 | PCL 107 210 607 | 037 NO NO
PERF MON 135691 13-Now86 [U-238 1547 | PCIL 0.768 198 418 | 038 NO NO
PERF MON  |35691 20-Jun-08 [U-238 1528 | PCL 0.768 199 418 | 037 NO NO
PLUME OEF 00491 13Feb-08 [AM-241 3001 | PCAL 0145 | 2070 | 004 |833681| YES 001 2500.8 YES YES
PLUME DEF 100401 12-Sep-88 |CARBON TET. 180 | UGA 5 B0 548 03 NO NO
PLUME DEF (00491 13Feb-08 [CARBON TET. 170 | uGh 5 340 5485 03 NO NO
PLUME DEF {00491 13Feb-98 |TETRACHLOROETHENE -3 UG 5 50 542 LY NO NO
PLUME DEF |00491 12-Sep-98 |TETRACHLOROETHENE 2 UGA 5 a4 542 08 NO NO
PLUME DEF 100481 12Sep-06 [THALLIUM 59 UGL | B 2 30 450 | 120 3.00 20 YES NO
PLUME DEF 00491 12-Sep-6 | TRICHLOROETHENE n UGA 5 1468 153 05 NO NO
PLUME DEF {00491 13-Feb-08 | TRICHLOROETHENE 64 UGL 5 128 153 04 NO NO
PLUME DEF [00491 13-Feb-08 {U-234 3530 | PCIL 1.07 49 607 | 009 NO NO
PLUME DEF 100401 13-Feb>-98 [U-238 343 | Pot 0.788 45 418 | oo8 NO NO
PLUME DEF |0487 12Feb-06 [CARBON TET. 12 UGA 5 24 1545 0.0 NO NO
PLUME DEF [o487 16-Sep-98 |METHYLENE CHLORIDE 9 uad | J 5 18 284 0.0 NO NO
PLUME DEF {0487 16-Sep-98 |NICKEL 101 UG 100 10 214 | a3 | ves 217 05 NO NO
PLUME DEF [0487 16-Sep-06 |SELENIUM 130 | UGl 50 28 47 | 297 | YES 700 02 NO NO
PLUME DEF {0487 12-Feb-08 [SELENIUM 260 | ueA 50 52 a7 | 595 | ¥ES 700 04 NO NO
PLUME DEF (0487 12Feb-96 [TETRACHLOROETHENE [ UGL 5 16 351 0.0 NO NO
PLUME DEF |0AST 16-8ep-98 | THALLIUM 103 | UGA 2 52 40 | 210 | YES 5.48 19 YES NO
PLUMEDEF |0487 16-Sep-96 | TRICHLOROETHENE 100 | uet 5 200 0.0 NO NO
PLUME DER |0487 12.Feb-68 |TRICHLOROETHENE 140 | Lol [] 200 0.0 NO NO
PLUMEDEF |o487 12Feb-06 [U-234 129 | PCIL 107 120 607 | o2t NO NO
- IPLUME DEF |0487 12-Fob-08 |U-238 874 | PonL 0.768 114 418 | 021 NO NO
PLUME OEF |05391 20-Feb-06 [CARBON TET. 10 UGL 5 20 329 0.3 NO NO
PLUME DEF 08391 20-Feb-08 |U-234 118 | PcnL 107 11 607 | 002 NO NO
PLUME DEF? 122808 18-Juk-08 |METHYLENE CHLORIDE 24 ueL | J 5 48 ND YES'
PLUME DEF® |22808 153408 |NITRATENITRITE 121 | ML 10 12 488 | 259 | VYES ND Yes?
PLUME DEF® |22808 15-Jul98 | TRICHLOROETHENE 2100 | uoA 5 4200 ND YES'
PLUME DEF _|2087 01-Mar-98 |NICKEL 1220 | UG 100 122 214 | 5709 | YES 1742 07 NO NO
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TABLE 2-2 1996 Groundwater Exceedances of Tier Il Action Levels and Standards Framework
Criteria (ALF) in RFCA-Designated Welis (cont’d)

PLUMEEF—% UG 700 187 | 214 NO
PLUME DEF [2087 UGt 50 88 a7 NO
PLUME DEF {2087 UGL 50 78 437 NO
PLUME DEF 2987 01-Mar-86 [SULFATE UGL 500 12 438 NO
PLUME DEF 12987 11-Sep-96 [SULFATE UGL 500 14 48 NO
PLUME DEF (2987 01-Mar-08 |U-234 PCIL 107 20 80.7 NO
PLUME DEF 3087 07-Nov-66 | THALLIUM Ut (B 2 49 490 NO
PLUME DEF 6286 16-Apr-88 |CARBON TET. uGL 5 14 NO
PLUME DEF |a208 31-0ct-98 [CARBON TET. UGL 5 18 NO
PLUME DEF |a2e8 18-Apr-98 [SELENIUM UGL [N 50 18 Q7 YES NO
PLUME DEF |a288 31.0c-96 |SELENIUM UuGL 50 13 a7 YES NO
PLUME DEF (6288 31-0ct86 |U-234 PCIL, 107 48 60.7 NO NO
PLUME DEF |a288 16-Apr-98 {U-234 ] PCIL 107 32 60.7 ] NO NO
PLUME DEF (6288 31-0ct-96 |U-238 375 | PCIA 0.768 49 418 [ 009 | NO NO
PLUME DEF |6288 18-Apr98 (U238 410 | PCIL 0.768 53 418 1010 | No NO
PLUME DEF 6687 18-Jan-88 |1,1-DICHLOROETHENE 8 UGL 7 1.1 9.83 08 NO NO
PLUME DEF _[e687 13-Now-66 |1.1-DICHLOROETHENE 7 UGL 7 1 993 07 NO NO
PLUME DEF [8887 13-Nov-88 | THALLIUM 72 [ ue [B] 2 38 490 | 147 | YES 441 16 YES NO
PLUME DEF [esa7 16-Jan08 [TRICHLOROETHENE [ UuGL 5 18 a7 04 NO NO
PLUME DEF |e887 18-Apr-88 [ TRICHLOROETHENE s UGL 5 1 187 03 NO NO
PLUME DEF 8887 14-Aug-08 | TRICHLOROETHENE 5 UGL 5 1 7 03 NO NO
PLUME DEF 6887 13-Nov-68 |TRICHLOROETHENE [ UG s 12 17 03 NO NO
PLUME DEF 1P208389 | 11-Mar-98 [1,1-DICHLOROETHENE 27 UGt 7 39 885 03 NO NO
PLUME DEF |P208389 | 24-Juk08 |1,1-DICHLOROETHENE 28 UGL 7 40 888 03 NO NO
PLUME DEF 1P208389 | 24-Ji98 [CARBON TET. 5 UGL ] 1 87 0.1 NO NO
PLUME DEF |P219189 | 14-Mey-86 [1,1-DICHLOROETHENE 21 uGL 7 30 408 04 NO NO
PLUMEDEF (P219180 | 2308 |1.1-DICHLOROETHENE p-) UGL 7 33 4638 05 NO NO
PLUMEDEF [P219130 | 11-Man-88 [1,1-DICHLOROETHENE 1 UGL 7 18 468 02 NO NO
PLUMEDEF |P219189 | 14-May-08 |TRIUM ™ | PciL 688 12 813 | 127 | YES 1229 06 NO NO
PLUME DEF |P416789 | 13-Aug-86 [U-234 382 | pen 197 33 607 | 008 | NO NO
PLUMEDEF [P416789 | 13-Aug-96 [U-238 180 | Pcu 0.788 25 418 | 005 [ NO NO
PLUME DEF [P416880 | 13-Aug-96 | TETRACHLOROETHENE a UGL 5 88 777 06 NO NO
PLUMEDEF [P416889 | 08-Jun-88 |TETRACHLOROETHENE 48 UGL 5 98 [ikd 06 NO NO
PLUME DEF [P416880 | 13Aug-96 [THALLIUM e8 [ usr B} 2 49 490 | 200 | YES 130 08 NO NO
PLUME DEF [P416889° [ 13-Aug-98 {U-234 180 | PO 107 15 07 | 003 | NO NO
PLUME OEF [P416889 | 29-Jan-08 [U-234 189 | PoiL 107 1.8 607 | 003 [ NO NO
PLUMEEXT 05891 21-Feb-86 [CARBON TET. 18 UGL 5 38 212 07 NO NO
PLUME EXT 03991 12-Sep-98 (CARBON TET. 4 uGrL 5 28 772 05 NO NO
PLUME EXT [03901 21-Feb-08 {U-234 132 | Pt 167 123 | 607 [ 02 NO NO
PLUME EXT 103991 21Feb-96 {11238 961 PCIL 0.768 12.5 41.8 023 NO NO
PLUME EXT (04091 13-Feb-06 [Ui234 233 | pciL 1.07 22 607 | 0.04 NO NO
PLUMEEXT 04001 13-Feb-08 |Ui-238 174 | PCiL 0.768 23 418 | 004 NO NO
PLUME EXT (04501 11-Mar-08 [U-234 273 | PO 107 28 807 | 004 NO NO
PLUMEEXT [04591 11-Mar-96 [U-238 127 | PCIL 0.788 17 418 | 003 NO NO
PLUME EXT 04991 12Feb-98 |U-234 682 | pciL 107 64 67 | o1 NO NO
PLUME EXT [04891 12-Feb-06 {U-238 4«79 | PciL 0.788 82 418 | o4t NO NO
PLUME EXT |05091 17-Sep-98 (THALLIUM 59 | uar [B] 2 30 490 | 1207 YES 539 11 YES YES
PLUME EXT (05091 19-Feb-08 U234 399 | PO 1.07 37 607 | 007 | NO NO
PLUME EXT 05091 19-Feb-08 [U-238 215 | poit 0.768 28 418 1 005 | NO NO
PLUME EXT 108001 14-Mar-98 |CARBON TET. $ UGL 5 ) 444 1.4 YES YES
PLUME EXT [08091 18-Sep-08 [CARBON TET. 5 uGL 5 1 444 11 YES ves'
PLUME EXT [08091 14-Nov-98' [CARBON TET. 8 UGL 5 12 444 14 YES YES
PLUME EXT 106081 14-Mar-08 {U-234 348 | PCL 1.07 32 607 | 008 | NO NO
PLUME EXT [08091 14-Nov-96 [U-234 340 | PoL 1.07 32 607 | 008 | NO NO
PLUME EXT 08091 18-un-08 {U-234 361 | PoiL 107 34 607 1 008 | "NO NO
PLUME EXT {08001 18Jun98 U238 182 | PoL 0.768 24 1 418 | 004 NO NO
PLUME EXT 08091 14-Mar98 |U-238 149 | PCL 0.788 1.9 418 | 004 NO N
PLUME EXT 108091 14-Now96 |U-238 18 | Po 0.788 24 418 | 004 | NO NO
PLUMEEXT [10154 26-Feb-08 |U-234 207 | Pon. 107 18 67 | 003 | NO NO
PLUME EXT _|10194 23Juk98 [U-234 216 | Po 107 20 607 | 004 | NO NO
PLUMEEXT {10104 25-Nov-08 1U-234 281 | PCIL 107 26 607 | 005 NO NO
PLUME EXT 10194 08-Jun-86 |U-234 281 | PCIL 1.07 26 60.7 | 008 NO NO
PLUME EXT 10194 08-Jun-66 |U-238 1314 | PCIL 0.788 17 418 | 003 NO NO
PLUME EXT |10194 23-Juk-98 [U-238 133 | pcil 0.768 17 418 | 003 | NO NO
PLUMEEXT [10104 25-Nov-96 |U-238 105 | PCIL 0.788 14 418 | 003 NO NO
PLUMEEXT {10194 26-Fed-08 {U-233 19 | PciL 0.768 25 418 | 008 NO NO
PLUME EXT 10994 19Nov-86 |NITRATENITRITE 159 | MGL 10 18 466 | 341 | vEs 237 07 NO YES
PLUME EXT | 10994 12-Mar-86 |NITRATENITRITE 14 | maL 10 14 468 | 300 | YES 237 08 NO YES
PLUME EXT (10934 08-Jun-08 {SELENIUM 59 | UGL 50 102 | 437 | 1164 | YES | 1097 05 NO YES
PLUME EXT 10984 04-Sep-96 |SELENIUM a4 [uek I'n| s 125 | Q7 1 1427 | vES | 1007 08 NO YES
PLUME EXT | 10904 12-Man88 |SELENIUM 708 | ucL 50 141 437 11815 | yES | 1097 06 NO YES
PLUME EXT [10994 19-Now-96 |SELENIUM 717 | uen [E| 50 143 @Y7 [ ea0 | VESTT 1097 [ NO YES
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TABLE 2-2 1996 Groundwater Exceedances of Tier Il Action Levels and Standards Framework
Criteria (ALF) in RFCA-Designated Wells (cont'd)

RGOV ,
PLUME EXT 110994 THALLIUM . UGL I YES YES
PLUME EXT [10994 08-Jun-98 [U-234 862 | PCIL 107 81 807 | 0.14 NO NO
PLUME EXT {10994 12-Mar-96 (U-234 825 | ponL 1.07 7.7 607 | 0.4 NO NO
PLUME EXT [10994 19-Now-98 [U-234 é41 | PO 107 6.0 607 | 0.1 NO NO
PLUME EXT 10994 12-Mar-98 |U-238 484 | PCIL 0.768 6.0 48 | 0411 NO NO
PLUME EXT |10994 19-Nov-98 |U-238 457 | Pou 0.768 8.0 48 | o NO NO
PLUME EXT [10994 08-Jun-98 |U-238 537 | PolL 0.788 7.0 418 | 013 NO NO
PLUME EXT_ 11388 19-Nov-06 |NICKEL 21 | uaL 100 32 214 | 1502 | YES 309 1.0 YES YES
PLUME EXT [1388 08-Jun-08 |NICKEL 156 | uen 100 18 214 | 730 | YES 309 05 NO YES
PLUME EXT 1388 08-Mar98 |NICKEL 249 | uan 100 25 214 | 1165 | YeEs 309 08 NO YES
PLUME EXT [1388 19-Now-98 |THALLIUM 47 fuer |B] 2 24 490 | 096 | NO NO
FLUMEEXT 11388 06-Jun-8 |U-234 925 | PCL 1.07 a8 807 | 018 NO NO
PLUME EXT [1308 19-Nov-08 [U-234 75 | pon 107 71 607 | 013 NO NO
PLUME EXT [1388 23408 U234 75 | PCIL 1.07 71 607 | 042 No NO
PLUMEEXT 11388 08-Mar-08 {U-234 770 | POL 107 72 67 | 013 NO NO
PLUME EXT |1388 08Jun-98 |U-238 752 | oL 0.788 o8 448 | 018 | NO NG
PLUMEEXT {1388 23-Ju-96 (U238 872 | PCIL 0.788 88 418 | o016 NO NO
PLUME EXT [1388 08-Mar-08 |U-238 642 | PoL 0.768 84 48 | 015 | NO NO
PLUME EXT 1388 19-Now-98 {U-238 629 | pomL 0.768 82 418 | 0418 NO NO
PLUME EXT [1788 18-Jul-98 |NITRATENITRITE 611 | MGL 10 811 | 468 | 13100] YES 689 09 NO YES
PLUME EXT (1768 07.Mar-98 {NITRATENITRITE s | MaL 10 603 | 488 | 12928 YES 689 0.9 NO YES
PLUMEEXT |1788 10Jun-08 |NITRATENITRITE 88 | MGL 10 588 | 468 | 12607| YES 89 09 NO YES
PMUMEEXT (1788 31-0ct-98 INITRATENITRITE 651 | MaL 10 651 | 468 | 13958| YES 609 09 NO YES
PLUMEEXT |1788 18-Jul-98 |SELENIUM 251 | UGL %0 5.0 47 | 874 | YES 246 10 YES YES
PLUME EXT [1708 31008 [SELENIUM 299 | ueL 50 6.0 A7 [ e | YES 246 12 YES YES
PLUMEEXT [1708 10-Jun-g8 |SELENIUM 36 | usd 50 63 A7 | 123 | YES 248 13 YES YES
PLUME EXT 11788 07-Mar08 |SELENIUM A2 | uen %0 58 QA7 | eas | ves 48 14 YES YES
PLUMEEXT 11708 1608 [ THALLIUM a8 | uGL |B] 2 33 490 | 135 | YEs 649 10 YES YES
PLUME EXT [1788 31-0c08 [TRMUM 730 | PoL o) 14 813 | 119 | YES 1077 07 NO YES
PLUME EXT (1788 16-ul08 {U-234 29 | Pon 1.07 307 | 607 | 054 | NO NO
PLUME EXT [1788 10Jun-08 [U-234 X8 | Pon 1.07 316 | 607 | 058 NO NO
PLUMEEXT [1788 31-0cH08 [U-234 378 | PoiL 1.07 53 | 607 | 082 [ NO NO
PLUMEEXT [1788 07-Mar06 |U-234 02 | Pon 107 388 | 607 | 085 NO NO
PLUME EXT 11708 310a98 (U238 137 | PCIL 101 14 179 (0T | NO NO
PMUMEEXT |1788 O7-Mar-98 |U-235 1271 | Pon 101 13 17 | on NO NO
PLUMEEXT {1788 10-Jun-98 |U-238 2381 | PCL 0.768 310 | 418 | 057 NO NO
PLUME EXT [1788 31-0c+98 |U-228 2731 | POl 0.788 358 | 418 | 085 NO* ] NO
PLUMEEXT [1788 07-Mar-08 [U-238 279 | PO 0768 | 384 | 418 | 087 NO NO
PLUME EXT (17068 18-0uk08 [U-238 2022 | PO 0.768 41 | 418 | 063 NO NO
PLUME EXT [1988 08-Aug-08 |MANGANESE 2730 | UGA 183 149 & | 1682 | YES 3308 Y] NO YES
PLUMEEXT (1908 04-Mar98 (U234 351 | oL 107 33 67 | 008 NO NO
PLUMEEXT [1988 14-Jun-g6 |U-234 388 | Pon 107 34 67 | 008 NO NO
PLUME EXT 1988 08-Aug-98 [U-234 354 | PO 1.07 33 607 | 008 NO NO
PLUME EXT | 1968 08-AuQ-96 {U-238 205 | Pon 0768 27 418 | 005 NO NO
PLUME EXT 11988 04-Mangs JU-238 210 | Pont 0.788 27 448 | 008 NO NO
PLUME EXT [1988 11-Jun-96 JU-238 281 | PCIL 0.768 a7 4“8 | 007 | NO NO

" [PLUMEEXT | 22508 15-Jul-08 |MANGANESE 505 | ueL 183 28 & | 341 | YEs ND yes' |

PLUME EXT 22798 15408 {TRICHLOROETHENE 9 uGL 5 78 . NO Yes'
PLUMEEXT 122798 1508 {U-234 328 | oL 107 a1 807 | 005 | NO NO
BLUMEEXT |22708 150uk08 {U-238 169 | PCW. 0.768 22 418 | 004 NO NO
PLUME EXT 123008 18-Nov-98 | THALLIUM 87 |[usa |B 2 29 490 | 116 | YES NO YES
PUIME EXT (23008 - | 18-Now-08 |U-234 134 | PCL 107 13 607 | 002 NO NO
PLUMEEXT 123008 18-Nowg8 [U-238 122 | PCIL 0.768 16 418 | 003 NO NO
PLUME EXT {23208 28-Aug-98 [CARBON TET. [ ugr | J 5 12 NO Yes'
PLUME EXT [23208 | 28-Aug-98 | TETRACHLOROETHENE 18 UG 5 a8 NO ves' |
PLUME EXT 123298 28-Aug-96 | TRICHLOROETHENE 40 | uesA 5 8.0 NO YES'
PLUMEXT (43382 12-Now96 [THALLIUM 8 ueL [ 8| 2 4.0 490 | 163 | YES 387 21 YES YES
PLUME EXT (43392 28-Aug-968 |THALLIUM 58 {uet (B 2 29 490 | 118 | YES 387 15 YES __YesS
PLUMEEXT [43392 12Nov.08 [U-224 117 | PCIL 107 1.1 87 { 002 ] NO ) NO
PMLUMEEXT (4687 - | 22Apr86 |NICKEL 808 | UaL 100 81 294 | 3172 | ¥es 03 09 NO YES
PLUME EXT  |4887 22-Apr-98 |SELENIUM 27 | UL [ N| %0 47 a7 | 542 [ ¥es ] YES
PLUME EXT  [4887 240008 U234 849 | PCIL 107 8.1 607 | 01 NO NO
PLUME EXT 4687 22-Apr-06 (U-238 591 | PO 0.768 77 48 | 014 NO NO
PLUME EXT 15387 16:AprO8 1U-234 134 | PO 107 128 | 607 | o2 NO NO
PLUME EXT 5387 16-Apr-8 |U-238 744 | PCIL 0.768 97 418 | 018 NO NO
PLUME EXT (6188 22-Mey-08 [U-234 228 | Pon 1.07 21 607 | 004 NO NO
PLUMEEXT |81%8 12-Nov-98 {U-234 214 | oL 107 20 607 | 004 NO NO
PLUMEEXT (6188 10-Jan-08 [U-234 198 | PCIL 107 1.8 67 | 003 NO NO
PLUME EXT |6188 22-May-068 {U-238 180 | PO 0.768 23 418 | 004 NO NO
PLUME EXT [6te8 12-Now-08 |U-238 208 | PeL 0.768 28 418 | 008 | NO NO
PLUME EXT [8128 10-Jan-98 |U-238 148 | PCIL 0768 19 “wa | 004 | N NO
PLUME EXT | 7088 1808 |MANGANESE 49 | ucL 183 27 % | 307 | YES 1 (%4 NO YES
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TABLE 2-2 1996 Groundwater Exceedances of Tier il Action Levels and Standards Framework
Criteria (ALF) in RFCA-Designated Wells (cont’'d)

PLUME EXT_|7088 25-Nov-96 |MANGANESE UGL YES YES
PLUMEEXT [7086 25 Nov-98 [THALLILUM UG i YES YES
PLUME EXT | 7008 25Nov-g6 |U-238 0842 | PCi. 0.788 1 T8 o2 | NO NO
PLUME EXT [7086 16okgs [U-238 6904 | BCIL o768 127 de ek T Ne NO
PLUME X [ 75662 71Nov-98 [MANGANESE 362 [ UG 183 4 62 1 iet | vES D YES
PLIME EXT 75002 11 2ov-98 | THALLIUM 7 UG 2 38 1o T T VES ) YES
PLUMEBXT  [75982 31 -Map8 U-234 208 | PG 107 163 07 [To3 | o N
PLUME EXT_ 75092 11-Nov-08 |U-234 248 | Pom 107 78 | 607 | 014 | NO NO
PLUME EXT |75002 21 May-08 [U-238 124 | POl 101 1277177 0ae NS NG
PLUME BT [75082 1iNov-08 |U-238 687 | P 678 | "Re | 418 | 048 | ho T No
PLUMEBXT (75082 21 Mey-08 |U-238 89 [ PéiL o788 | 248 | 418 | 048 | NO O
PLUME EXT |6208280 | 23-Apro8 |NITRATEINITRITE w7 L 1 a7 T aes 10 T VES T 03 o7 NO YEs
PLUME EXY _|6208789 | 22-0ct08 |MANGANESE 48 | UGL 18 19 18 | 214 | YeS ) YES
PLUME EXT  [B206789 | 22008 [THALLIUM 72 | UG ) 38 | 480 | 147 | VES iD VEs
PLUMEEXT |B208789 | 220018 |U-234 AT 107 AN AT NO
PLUME BXT [B206789 | 08-May-88 [U-234 488 | RS 107 43 607 oo [ NG NO
PMUME BXT [B206786 | 72-0ct08 [U-238 584 | poin o788 | 7F T 48 [Tod4 | NG )
PLUMEDXT [B206763 | 0BMay06 |U-238 430 | Poi 0768 | 5B | 418 ] 040 | NO NO
PLUME BXT [P114389 | "17-iui-08 [MANGANESE 46 | TUsL 183 23 162 ] 288 | TVES | Tee2 08 NO YES
BLUME BXT [P1i4389 | v7-luie8 |U234 333 | Pem 107 3177 s07 008 NG NO
PLUME BT [P114388 | 20Feb-98 [Ui234 35¢ | 7PGIN 107 33 7 17e07 008 | NG )
PLUMEDC [P114389 | 28Feb-e8 |U-238 308 | PSIL o788 |27 ] 41 008 [ wNo NO
PLUNEEXT [P114389 | 17-Jukos [U-238 248 | PR 0788 | 32 | 418 ] 008 | NO NO
PLUME EXT |P218389 | 20-Aug-98 |NITRATENITRITE 77 e 10 THECEECERCEED 08 NO YES
PLUMEBXT  [P218380 | 14-Nay-00 |NITRATENITRITE 49 ] N 10 157 48 |38 | ves ] 380 05 o YES
PLUMEEXT  [P218389 | 19Feb-08 |NITRATEMNITRITE 2568 | MGL 10 28 [ a8 [ 549 [ vES | 3o 08 ) YES
PLUME EXT  |P218380 | 20Aug-06 [U-234 801 | PCIA 107 s8 | 607 | a0 [ NO o
PLUME EXT |P218389 . | 20-Aug-96 [U-238 580 [P ore8 | 73 | 418 | 043 | NO NG
PLUMEEXT |P218489 | 06-May-08 [NITRATENITRITE 383 | MaL 10 58 | a8 |77 | VS ] sie 07 NO YES
BLUME T [P218486 | 19Feb98 |NITRATENITRITE 379 | vea 0 i8] a8 | a43 | VES |86 o7 NO YES
PLUME EXT [P219489 | 20-ki08 |NITRATENITRITE 37 | wan 10 29 1 T4ee [ 830 | ves | 518 08 NO VES
PLUME EXT |P313589 | 29an-08 [NICKEL 1% et 100 T RSN IRCEE ) 08 No VEs
PLUME EXT |P312880 | 18-Apr08 [NICKEL 104 [ UG 100 10 | 214 | 48T | ves | 254 04 No YES
PLUME EXT  [P313589 | 17-hui08 [NICKEL 138 | UGl 100 T4 [ 214 648 T VEST[ 284 08 NO VES
PLUNE BT [Patasee | 20Jants (U234 18| PG [ 38 [ Tea7 {004 | NG NG
PLUME EXT [P313889 [ 17-kuko |U-234 248 | PCIL 107 23 | 7607 | 004 | NO NO
PLUME BXT  [F313580 | 1ahprdb [U-234 288 P 107 74 | ea7 [ 004 [ NO NO
PLUME EXT [P313589 | 29-Jan-08 |U-238 237 | PCIL 6768 | 31 | 418 | 008 [ NO NO
PUUME EXT [P313588 | 17-hii08 U238 166 | PG o788 | 22 | 418 | 004 | NO NG
PLUME EXT  [Fa13889 | 1aApro8 (U238 118 | P 0768 78774 el NG No
PLUME X7 |P418688 | 19.Feb-08 (U234 5377 e 107 49 1 Téar et N )
PUME BT [Pevesen | 17uiee |Ud54 387 | PR 07 54 T 607 [ 068 | WO NO
PLUME EXT [P4i6o89 | 19Feb06 |U-238 138 [ Béi 0788 | 15 | 418 | 003 | NO NO
PLUME EXT [P416688 | 17-Juid |U-238 188 | PCIL 0788 | 24 [ 4ie | Tood | WO [
HCRA 4087 26-Ape08 [U-234 1737 pein 167 182 [Ty o TN [0}
RCRA 4087 26-Apr-08 |U-238 128 | Pt ores | 168 | 48 [030 | NO NO
RORA 53894 Aor-08 (U234 e Pen 37 T 08 18T {68 WO NO
RCRA 53804 23Apn06 |U-238 836 | PCIL 0768 | 109 | 418 | 020 | NO NO
RGRA 887 5 hug.08 [THALLIUM 9 | UGA 2 45 T a0 T i | VES 52 17 YES NO
RCRA 70383 T4Mard8 |TETRACHLOROETHENE T G 5 i [ 08 O )
RCRA 70393 18-S6p-08 | TETRACHLOROETHENE 5 UGH 5 i a9 08 NO NO
RORA 70183 25-Nov-66 [THALLIUM 47 17UGA. 2 34 1 480 108 0 1o
RCRA 70393 18-Sep-98 |1 1-DICHLOROETHENE 12| e 7 17 07 o8 NO NO
RCRA Toaea T4 Mard® [11-OICHLOROETHENE 12 | UL 7 17 207 06 NG NO
RCRA 70383 T8.Sep08 | TRICHLOROETHENE N 5 38 83 03 NO NO
RCRA 70383 74-Mar-68 |TRICHLOROETHENE 20| e s 40 83 06 NO NO
RCRA o483 07-Nov.6 |THALLIUM 57 UeL 2 38 | 4e0 | 1i6 | VeS8 [ el 09 [T )
RCRA Toagd 07-Now.98 (U234 112 [ PCiL 107 10 |87 |02 | NO NO
RCRA 8208080 | 16-0uk88 NFTRATEMNITRITE EXEINT ) IECARCARCEE L 05 NO NO
RCRA |e208688 | 32-Jangé [NITRATENITRITE 483" Mo 0 W6 | e es1 ] vES 754 08 NO NO

1 Reportad in 1996 Third Quarter RFCA Groundwater Monitoring Report (RMRS, 1997a).
2 Reportad in 1998 Fourth Quacer RFCA Grouncwater Monitoring Report (RMRS, 1997b).

3 This well has been reciassified from a plume extent well 10 a plume definiion well.
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Table 2-3. RFCA-Designated Wells with No Analytes Above Tier Il Action Levels

WELL CLASS RFCA WELLS
DRAINAGE 5587
PERF MONITORING 11092
PLUME DEFINITION 6386
PLUME EXTENT 2186
PLUME EXTENT 76992
PLUME EXTENT P314289
DRAINAGE* ' 38591
PERF MONITORING* 05691
PERF MONITORING* 11891
PERF MONITORING* 12191
PERF MONITORING* 3687
PLUME DEFINITION* 77392
PLUME DEFINITION* P209289
PLUME DEFINITION* P209489
PLUME EXTENT" 08091
PLUME EXTENT* ' 22696
PLUME EXTENT" 23196
PLUME EXTENT* 3386
PLUME EXTENT* 3586
PLUME EXTENT" 4787
RCRA* 52994

* Well was dry throughout 1996.
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2.3.2 TIER Il EXCEEDANCES
Boundary Wells

Six RFCA designated boundary wells were sampled in 1996. No volatile organic compounds (VOCs)
were found above the Tier II action levels. There were reported results of Uranium-233/234 and -238
(U-234 and U-238) above the Tier II action levels in all six wells. All uranium isotope analyses were
well below the background benchmarks of 60.7 pCi/L for U-234 and 41.8 pCi/L for U-238. These are

not reportable exceedances.

Manganese was above the Tier Il action level and the background M2SD in wells 10294 and 41691. The
reported levels were not above the historic M2SDs for the wells and no increasing concentrations were

noted (Table 2-2 and Figures 2-17 and 2-19, respectively). No action is required.

Selenium concentrations were reported above the action level and the background M2SD in well 0386 on
three sampling dates. These are reportable exceedances. The reported value was slightly above the
historic M2SD for the well at the June 12 sampling (Table 2-2). The concentrations in this well do noi
appear to be increasing (Figure 2-39). It is recommended that semi-annual sampling of this well

continue, pending reevaluation of the background benchmarks for metals.

Sulfate was detected in well 10294 above the Tier II action level and the background benchmark for two
sampling events. This is a reportable exceedance. The reported level was not above the historic M2SDs
for the well and an increasing concentration was not noted (Table 2-2 and Figure 2-48). It is
recommended that semi-annual sampling of this well continue, pending reevaluation of the background

benchmarks for metals.

Thallium reported above the Tier II action level and the background M2SD in wells 0386, 06491, and
- 4159 (Table 2-2). These are reportable exceedances. Concentrations were above the historic M2SD for
each of the wells. Concentrations appear to be increasing in wells 0386 and 06491 (Figures 2-60 and
2-63). It is recommended that semi-annual sampling of this well continue, pending reevaluation of the

background benchmarks for metals.

D&D Wells

One D&D well was sampled in 1996. Well 22996 was sampled in August and November (Table 2-2).
The purpose of this well is to establish a historical baseline for the area to determine the effects of future

D&D activities on groundwater. Manganese and thallium were above both Tier II action levels and the
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background benchmark. Uranium-234 and -238 were above the Tier II action levels, but below the

background M2SD. No action is required.

Drainage Wells

Three drainage wells were sampled in 1996. Sulfate was reported above the Tier II action level and the
background M2SD for one sample from well 3786, but below the historic M2SD for the well (Table 2-2).
There is no indication of an increasing trend (Figure 2-51) for sulfate at this well. This is a reportable
exceedance, however, it is recommended that semi-annual sampling of this well continue, pending

reevaluation of the background benchmarks for metals.

Nickel was reported above the Tier II actior—1 level, the background M2SD and the historic M2SD for one
sample eéch from wells 6486 and 6586 (Table 2-2). The Nickel concentration in wéﬂ 6486 shows a slight
upward trend over the last four samplings, with the April 1996 result being the first over the action level
since 1987 (Figure 2-28). There is no indication of an increasing trend (Figure 2-29) in well 6586. The
reported result for November 1996 appears to be an anomalously high reading. These are reportable

exceedances.

Thallium was also reported above the Tier II action level, the background M2SD and the historic M2SD
for one sample from well 6586 (Table 2-2). There is an indication of an increasing trend in thallium

concentrations at this well over the last three samplings (Figure 2-73). This is a reportable exceedance.

There were reported results of Uranium-233/234 and -238 (U-234 and U-238) above the Tier II action
levels in all three Drainage wells (Table 2-2). All vranium isotope analyses were well below the
background benchmarks of 60.7 pCi/L for U-234 and 41.8 pCi/L for U-238. These are not reportable

exceedances.

Performance Monitof’ing Wells

Six PM wells had analytes with concentrations exceeding Tier II concentration criteria (Table 2-2). PM
wells monitor the effect of a remedial action or source removal on downgradient groundwater. Figures
2-1 through 2-96 are trend plots for all organics above Tier II action levels and inorganics above Tier Il
action levels II and the background benchmarks that were reported in samples from PM wells. Trends
are summarized in Table 2-4. Only sulfate in well 35691 appears to show a clear upward trend, although
the current concentration is below that reported in 1991 (Figure 2-50). Selenium and thallium both have
what appear to be single anomalously high resuits in the current reporting period. Concentrations of

these constituents will be further evaluated as more data become available.
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TABLE 2-4. Performance Monitoring Well Summary of Organics Reported Above the RFCA Action
Levels and Inorganics Above the RFCA Action Level and the Background M2SD.

WELL ANALYTE TREND FIGURE
073091 1,1-Trichloroethane No 2-1
07391 Chloroform No 2-15
07391 Nitrate No 2-3
07391 Tetrachloroethene No 2-54
10592 Selenium No 2-41
10692 Thallium No 2-65
10992 Nitrate No | 2-32
10992 Selenium ND' NAZ
12691 Carbon Tetrachloride No 2-1 2
12691 Hexachlorobutadiene No 2-16
12691 Methylene Chioride No 2-23
12691 tetrachloroethene ' No 2-55
12691 Trichloroethene No 2-82
35691 Selenium No 2-45
35691 Sulfate Up 2-50
35691 Thallium No - 2-69

' ND indicates that data was not available to perform a trend analysis.
2 NA Not applicable
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Plume Definition Wells

Twelve PD wells were sampled during 1996. PD wells are located in areas of known groundwater
contamination and generally have one or more analytes above the Tier II action levels. Well 22896 has
been reclassified from a plume extent well to a PD well based on sampling results during 1996 and

confirmatory sampling in the first quarter of 1997 (RMRS, 1997d).
There were four reportable exceedances for PD wells during 1996 (Table 2-2).

Three of the reportable exceedances were in well 22896. In the first sampling of this well, methylene
chloride and nitrate were found at concentrations above Tier II action levels and trichloroethene was
above the Tier [ action level (Table 2-2). These are considered reportable exceedances and were
previously reported in a quarterly RFCA monitoring report (RMRS, 1997b). This well is located in the
Industrial Area, and was installed in a location with groundwater VOC concentrations estimated to be
~ below Tier II action levels for the purpose of monitoring the movement of groundwater vOC
contamination above the Tier II action levels. The initial sampling of this well and later confirmatory
sampling (RMRS, 1997d) has shown that the area of Tier I contamination has moved further to the north
than originally estimated. The VOC plume map has been modified to reflect this new information

(Plate 12).

BN

Well 00491, was sampled in February of 1996. Americium-241 was reported at 30.01 pCi/L in the
sample (Table 2-2). This is well above the Tier I action level. This well is located in the 903 Pad Lip
area. Historically, this well has not had a reported activity-concentration above 0.01 pCi/L (Figure 2-6).
Sampling in February, 1997 returned a reported result of 0.001 pCi/L, well within the historical range. It
| appears that the 30.01 pCi/L result is spurious. No action will be taken.

There were no other reportable exceedances for PD wells. Table 2-5 summarizes concentration trends in
PD wells for organics above the Tier II action levels and for inorganics above both the Tier II action
levels and the background M2SDs.  Concentrations of carbon tetrachloride (Figure 2-7),
tetrachloroethene (Figure 2-52), and trichloroethene in well 00491 (Figure 2-79), selenium in well 0487
(Figure 2-40), carbon tetrachloride in well 05391 (Figure 2-10), trichloroethene in well 66871 (Figure
2-84), and 1,1-dichloroethene in well P209389 (Figure 2-4) are decreasing. Concentrations of selenium,
carbon tetrachloride, and 1,1-dichloroethene are increasing slightly in wells 2987, 6286, and 6687,
respectively (Figures 2-44, 2-13, 2-2, respectively). Several wells had large jumps in reported
concentrations of thallium. These may be laboratory artifacts and will be evaluated as new data becomes

available.
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TABLE 2-5 Plume Definition Well Summary of Organics Reported Above the RFCA Action Levels
and Inorganics Above the RFCA Action Level and the Background M2SD.

WELL ANALYTE TREND FIGURE

Carbon Tetrachloride Down 2-7

00491

00491 Tetrachloroethene Down 2-52
00491 Thallium No 2-59
00491 Trichloroethene Down 2-79
0487 Carbon Tetrachloride No 2-9
0487 Met